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PHASE I 

SECTION 1.0 

ITEM V.B.1.b. 

CHARACTERIZATION PLAN FOR 
INITIAL SOIL SCREENING/VERIFICATION PLAN 

1.1 Introduction 

The purpose of this p 1 an is to verify ana sere en fer the 13resenee ef 
eentaminants characterize the nature and extent of possible releases at the 
following Solid Waste Management Units {SWMU) at the Lockwood facility in Gering, 
Nebraska: 
1. Hazardous Waste {drum) Storage Area; 
2. Waste Oil Storage Area; 
3. Waste disposal area east of Machine Shop; 
4. Raw product storage area. 
5. Other Stained or Discolored Areas. 

It is LeeleJeea's intention that this initial Sail Sereening/'lerifieatien 
Plan will aae~ijately aaaress all eeneerns as te whether eentaminants feijna aijring 
the RFA exist at levels exeeeaing EPA 13rej3esea Aetien Levels fer sails (as given 
in Taele l.G). 

Fer these SWMY' s '•Jhere eentami nants ae net exeeea EPA Maxi mijm Centami Aaflt 
Levels (MCL's) er j3re13esea aetieA levels, Lee~~eea j3re13eses that Ae verifiaele 
release ef eeAeern has eeeijrrea, ana ne fijrther aetien ~~ill ee Aeeessary. Fer 
these SWMY' s ~~here EPA aeti eA 1 evel s are exeeeaea, Leel<:weea !3F013eses te 13Feeeea 
with Phase II samj3liAg (see Figijpes l.l(a 8)). 

The objective of this initial sampling effort {Phase I) is to begin defining the 
horizontal extent of contamination that may be assochted with these SWMUs. The 
need for additional sampling in these areas to address vertical migration and 
surface water runoff wi 11 be based on the concentration of contaminants detected. 

~. These Phase I values will be compared to the proposed u.s. EPA action levels for 



Corrective Actions under RCRA; or where no RCRA standard has been proposed, 
.:onmonly used standards at CERCLA sites in Region VII will be considered (Table 
1). For the SWMUs where EPA action levels are exceeded, Lockwood proposes to 
proceed with Phase II sampling (Section 5.0), which will begin the process of 
determining the vertical extent of contamination and continue defining the 
horizontal extent of contamination. 

Table 1.0 has been replaced with the complete list of proposed Action Levels for 
RCRA Corrective Actions (only volatile and semi-volatile and select metals are 
relevant to this worKplan. Detection limits should be comparable to U.S. EPA 
detection limits required under the Contract Laboratory Program (i.e., SW-846). 

1.2 Site Soil Characteristics 

Site surface soil characteristics on-site can be described as a silty 
clay/silty sand with 10-15% fine sand, dark brown, moist, and low plasticity to 
a depth of about 3 feet (see boring logs Appendix A and B). From depths of 
approximately 3-10 feet the soils are characterized by sand (fine to coarse, 
5-15% fines, brown) or silty sand (30-45% fines, fine to coarse, brown). 



TABLE 1 
A-1 

• Appendix A: Examples of Concentrations Meeting Criteria for Action Levels 

e. 
3t~tuent Name 

(Section 264.52l(a)(2) (i-iv)) 

. 
Class 

Air 
(ug/m~3) 

Water 
(mg/L) 

Soils 
(mg/kg) 

--------------------------------------------------------------------------------
Acetone 
Acetonitrile 
Acetophenone 
Acrylamide 
Acrylonitrile 
Aldicarb 
Aldrin 
Allyl alcohol 
Aluminum phosphide 
Aniline 
Antimony 
Arsenic 
Asbestos (2) 
Barium cyanide 
Barium, ionic 
Benzidine 
Beryllium 
Bis(2-ethylhexyl)phthlate 
Bis(chloroethyl)ether 
Bromodichloromethane (3) 
Bromoform ( 3 ) e ~methane 

l benzyl phthalate 
Caarnium 
Calcium cyanide 
Carbon disulfide 
Carbon tetrachloride 
Chloral 
Chlordane 
Chlorine cyanide 
Chlorobenzene 
Chloroform ( 3 ) 
2-Chlorophenol 
Chromium (VI) 
Copper cyanide 
m-Cresol 
a-Cresol 
p-Cresol 
Cyanide 
Cyanogen 
Cyanogen bromide 
ODD 
DOE 
DDT 
Dibutyl phthalate 
Dibutylnitrosamine 
~ ·Dichlorobenzidine 

D 

D 
D 
B2 
Bl 
D 
B2 
D 

D 

B2 
D 

A 

A 
D 

D 
A 

B2 
B2 
B2 
B2 
D 
D 
c 
Bl 
D 

D 
B2 
D 

B2 
D 

D 

B2 
D 

A 
D 

D 

D 
D 

D 

D 

D 

B2 
B2 
B2 
D 

B2 
B2 

2E-Ol 
SE-04 
lE-02 

2E-04 

7E-05 
2E-02 

4E-Ol 
2E-05 
4E-04 

3E-03 

3E+Ol 

6E-04 

3E-02 

3E-03 

2E+Ol 
4E-02 

9E-05 

lE-02 

6E-04 

4E-OO 
2E-Ol 
4E-OO 
SE-06 
6E-05 
SE-02 
2E-06 
2E-Ol 
lE-02 
6E-03 
lE-02 

( 1) 

2E-OO 
( 1) 

2E-07 
SE-06 
3E-03 
3E-05 
3E-05 
7E-Ol 
5E-02 
7E-OO 

( 1) 

lE-00 
4E-OO 
3E-04 
7E-02 
3E-05 
2E-OO 
7E-Ol 
6E-03 
2E-Ol 

( 1) 

2E-Ol 
2E-OO 
2E-OO 
2E-OO 
7E-Ol 
lE-00 
3E-OO 
lE-04 
lE-04 
lE-04 
4E-OO 
6E-06 
SE-05 

8E+03 
5E+02 
8E+03 
2E-Ol 
lE-00 
1E+02 
4E-02 
4E+02 
3E+Ol 
1E+02 
3E+01 
8E+Ol 

6E+03 
4E+03 
3E-03 
2E-Ol 
SE+Ol 
6E-01 
5E-01 
2E+03 
1E+02 
2E+04 
4E+01 
3E+03 
8E+03 
5E-OO 
2E+02 
5E-01 
4E+03 
2E+03 
1E+02 
4E+02 
4E+02 
4E+02 
4E+03 
4E+03 
4E+03 
2E+03 
3E+03 
7E+03 
3E-OO 
2E-OO 
2E-OO 
8E+03 
1E-01 
2E-OO 

* Detection levels should be comparable to those required by U.S. EPA's 
Contract Laboratory Program (CLP). 
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Appendix A: Examples of Concentrations Meeting Criteria for Action Levels 
(Section 264.521(a) (2) (i-iv)) 

cituent Name Class 
Water 

(mg/L) 
Soils 

(mg/kg) 
--------------------------------------------------------------------------------
D ichlorodif 1 uorometh.ane 
1,2-Dichloroethane 
:,1-Dichloroethylene 
2,~-Dichlorophenol 

2,4-Dichlorophenoxyacetic acid 
1,3-Dichloropropene 
Dieldrin 
Diethyl phthalate 
Diethylnitrosamine 
Dimethoate 
Dimethylnitrosamine 
m-Dinitrobenzene 
2,4-Dinitrophenol 
2,3-Dinitrotoluene (and 2,6-, mixture) 
1,4-Dioxane 
Diphenylamine 
1,2-Diphenylhydrazine 
Disulfoton 
Endosulfan 
Endothall 
Endrin 
"' · ~hlorohydrin 

Lbenzene 
_-··ilene dibromide 
Formaldehyde 
Formic acid 
Glycidyaldehyde 
Heptachlor 
Heptachlor epoxide 
Hexachlordibenzo-p-dioxin 
Hexachlorobutadiene 
alpha-Hexachlorocyclohexane 
beta-Hexachlorocyclohexane 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hydrazine 
Hydrogen cyanide 
Hydrogen sulfite 
Isobutyl alcohol 
Isophorone 
Lead 
Lindane (gamma-hexachlorocyclohexane) 
m-Phenylenediamine 
Maleic anhydride 
Maleic hydrazide 
v try (inorganic) 

D 
82 
c 
D 

D 
82 
82 
D 
82 
D 

82 
D 

D 

82 
82 
D 

82 
D 
D 

D 
D 

82 
D 
82 
81 
D 

D 

82 
82 
82 
c 
82 
c 
D 

c 
D 

82 
D 
D 

D 

c 
82 
82/C 
D 
D 

D 
D 

2E+02 
4E-02 
3E-02 

2E-04 

2E-05 

7E-OS 

4E-03 

BE-01 

SE-03 
- BE-02 

I 

BE-04 
4E-04 
6E-07 
4E-01 
6E-04 
2E-02 
7E-02 
3E-OO 

2E-04 

7E-OO 
( 1) 

( 1) 

1E-01 
4E-01 
1E-02 
2E-06 
3E+01 
2E-07 
7E-01 
7E-07 
4E-03 
7E-02 
SE-05 
3E-03 
9E-01 
4E-05 
1E-03 
2E-03 
7E-01 

( 1) 

4E-03 
4E-OO 
4E-07 

7E+01 
1E-02 
BE-06 
4E-06 
1E-08 
4E-03 
6E-06 
2E-04 
2E-01 
3E-02 
1E-02 
1E-05 
7E-Ol 
1E-01 
1E+01 
9E-02 

( 1) 

( 1) 

2E-Ol 
4E-OO 
2E+Ol 

(1) 

2E+04 
SE-00 
1E+01 
2E+02 
8E+02 
2E+01 
4E-02 
6E+04 
5E-03 
2E+03 
1E-02 
BE-00 
2E+02 
1E-00 
6E+Ol 
2E+03 
9E-01 
3E-OO 
4E-OO 
2E+03 
2E+Ol 
7E+01 
8E+03 
BE-03 

2E+05 
3E+01 
2E-01 
SE-02 
1E-04 
9E+01 
1E-Ol 
4E-OO 
6E+02 
8E+01 
2E+01 
2E-Ol 
2E+03 
2E+02 
2E+04 
2E+03 

SE-01 
SE+02 
8E+03 
4E+04 
2E+Ol 
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Appendix A: Examples of Concentrations Meeting Criteria for Action Levels 
(Section 264.521(a)(2) (i-iv)) 

.c.ituent Name Class 
Water 

(mg/L) 
Soils 

(mg/kg) 
--------------------------------------------------------------------------------
Methacrylonitrile 
Methomyl 
Methyl chlorocarbonate 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Methyl parathion 
Methylene chloride 
n-Nitroso-di-n-butylamine 
n-Nitroso-n-ethylurea 
n-Nitroso-n-methylethylamine 
n-Nitrosodi-n-propylamine 
n-Nitrosodiethanolamine 
n-Nitrosodiphenylamine 
n-Nitrosupyrrolidine 
Nickel 
Nickel refinery dust 
Nitric oxide 
Nitrobenzene 
Nitrogen dioxide 
Osmium tetroxide 
Parathion e ';lChlorobenzene 

iChloronitrobenzene 
• .:=ntachlorophenol 
Phenol 
Phenyl mercuric acetate 
Phosphine 
Phthalic anhydride 
Polychlorinated biphenyls 
Potassium cyanide 
Potassium silver cyanide 
Pronamide 
Pyridine 
Selenious acid 
Selenourea 
Silver 
Silver cyanide 
Sodium cyanide 
Strychnine 
Styrene 
1,1,1,2-Tetrachlorethane 
1,2,4,5-Tetrachlorobenzene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
2,3,4,6-Tetrachlorophenol 
~ \ethyl lead 

D 

D 
D 

D 

D 
D 

B 
B2 
B 

B2 
B2 
B2 
B2 
B2 
D 

A 

D 

D 
D 
D 

c 
D 

c 
D 

D 

D 

D 

D 

B2 
D 

D 
D 

D 

D 

D 
D 
D 

D 

D 

c 
c 
l) 

c 
c 
B2 
D 
D 

7E-01 

3E+02 
7E+01 

3E-01 
6E-04 

2E-03 

4E-03 

2E-OO 

1E-01 

1E-00 

1E-OO 
2E-01 
1E-00 

4E-03 
9E-01 

2E-00 
2E-00 
9E-03 
SE-03 
6E-06 

2E-06 
SE-06 
1E-05 
7E-03 
2E-05 
7E-01 

4E-00 
2E-02 
4E+01 
4E-04 
2E-01 
3E-02 
1E-01 
1E-00 
2E+01 
3E-03 
1E-02 
7E+01 
SE-06 
2E-00 
7E-OO 
3E-OO 
4E-02 
1E-01 
2E-01 

( 1) 

4E-OO 
1E-OO 
lE-02 
7E-00 
1E-02 
1E-02 
1E-02 
2E-03 
7E-04 
1E-OO 
4E-06 

8E-OO 
2E+03 

4E+03 
4E+03 
2E+01 
9E+Ol 
lE-01 

3E-02 
lE-01 
3E-01 
1E+02 
3E-01 
2E+03 

8E+03 
4E+01 
8E+04 
BE-01 
SE+02 
6E+01 
2E+02 
2E+03 
5E+04 
6E-OO 
2E+01 
2E+OS 
9E-02 
4E+03 
2E+04 
6E+03 
8E+Ol 
2E+02 
4E+02 
2E+02 
8E+03 
3E+03 
2E+01 
2E+04 
3E+02 
2E+01 
3E+02 
4E+Ol 
1E+01 
2E+03 
8E-03 
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Appendix A: Examples of Concentrations Meeting Criteria for Action Levels 
(Section 264.521(a)(2f(i-iv)) 

.;tituent Name Class 
Water 

(mg/L) 
Soils 

(mgjkg) 

--------------------------------------------------------------------------------
Tetraethyldithiopyrophosphate 
Thallic oxide 
Thallium acetate 
Thallium carbonate 
Thallium chloride 
Thallium nitrate 
Thallium sulfate 
Thiosemicarbazide 
Thiram 
Toluene 
Toxaphene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trich.~roethane 

Trichloroethylene 
Trichloromonofluoromethane 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenoxyacetic acid 
1,2,3-Trichloropropane 
Vanadium pentoxide 

'nes 
cyanide 

u4ilC phosphide 

( 1) MCL 3.vailable; see Appendix B. 

D 
D 

D 
D 
D 

D 
D 
D 
D 
D 
B2 
D 
D 
c 
B2 
D 

D 

B2 
D 
D 

D 
D 
D 

D 

7E+03 
3E-03 
1E+Ol 
1E+03 
6E-Ol 

7E+02 

2E-Ol 

1E+03 

2E-02 4E+01 
2E-03 6E-OO 
3E-03 7E-OO 
3E-03 6E-OO 
3E-03 6E-OO 
3E-03 7E-OO 
3E-03 6E-OO 
2E-01 5E+02 
2E-01 4E+02 
1E+01 2E+04 

( 1) 6E-01 
7E-01 2E+03 
3E-OO 7E+03 
6E-03 1E+02 

( 1) 6E+01 
1E+01 2E+04 
4E-OO 8E+03 
2E-03 4E+01 

(1) 8E+02 
2E-01 5E+02 
3E-Ol 7E+02 
7E+01 2E+OS 
2E-OO 4E+03 
1E-02 2E+01 

(2) The air action level for asbestos is measured in units of fibers/mililiters. 

(3) T~e~e is an MCL for total t=ihalornethanes, which includes four constituents: 
brornofo!"rn, b=omodichlorometha.ne, chloroform, and dibrornochlo=or:tethane. 

Concentration derived using exposure assumptions in Appendix D and reference 
doses for systemic toxicants and verified risk-specific doses at 10-6 for Class 
A and B carcinogens and 10-5 for Class C carcinogens (see section VI.F.2.6 for 
further discussion). 

A, B and C represents class A, B and C carcinogens, respectively; D represents 
a systemic toxicant. 

_j 



1.3 IAitial Seil GeAtamiAaAt GharaeterizatieA 
Previous Sampling Activities 

During the sampling vi sit (SV) phase of the Versar, Inc. RCRA Facility 
Assessment (RFA), soil samples were collected to identify releases from the SWMUs 
identified during the PR and VSI portions of the RFA. eP peteAti al Pel eases fpem 
the SWMY's. The S¥ pePtieA ef the RFA pPedijeed Pesijlts ~~hieh tPiggeped EPA te 
detePmiAe that a pel ease hael eeeijppeel. Samples were collected from the waste oil 
storage area, the raw product storage area, the drainage swale southwest of the 
raw product storage area, the hazardous waste storage area, and the scrap metal 
waste bin area {Figure 1). Two background soil samples also were collected. All 
samples were analyzed for semi-volatile organics and total metals. 

No semi-volatile organic compounds were detected in the background soil samples. 
For several samples, the detection limits for the semi-volatile organic compounds 
were extremely high {25-240 ppm). As a result, very few semi-volatile organic 
compounds were detected in the soil samples. Based on this fact, it is necessary 
to resample and analyze for semi-volatile organic compounds in the surface soil. 
Concentrations of metals in the soil samples were compared with background values 
to determine whether a release from a unit had occurred. Individual results of 
this sampling effort are discussed below under each specific area heading. 

1.3.1 SWMY GharaeterizatieR 

It is Leekweed's iAteAtieA that this Phase I iAitial sampliAg aAd 
aAalysis aetivity ~~ill vepify the pPeseAee eP abseAee ef Peleases fpem the 
desigAated SWMY's. 

Sail samples ~~ill be eelleeted eeAtiAij9ijsly te a depth ef seveA (7) 
feet iA five (5) bePeheles at eaeh SWMY. Samples ~~ill be eelleeted ijSiAg 
a dPi 11 Pig aAd helle~~ stem aijgeP ~~i th a eeAti Aij9ijS sampl ep. The 
eeAti Aijeusly eell eeted sei 1 sample ~~i 11 be 1 egged by a EJijali fi eel geel egi st 
ijSiAg the YAified Sail ClassifieatieA System. A sail sample ~Jill be 
eelleeted fep ehemieal aAalyses at thPee (3) feet aAel seveA (7) feet fpem 
eaeh eeAti Aij9ijS sample. A pi 1 et bePi Ag ~~i 11 al se be eell eeted 
eeAtiAij9ijsly te the BPijle (t~~eAty (29) te fepty (49) feet) iA eAe (1) 
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eerehele lecated near LW 1 fer use in characterizing the uppermest a~uifer 
(Secti en 3. 9). 

Backgreund sail samples ~~ill ee cellected frem the pilet eering fer 
Tetal Select Metals, (arsenic, cadmium, chremium, lead, silver, and zinc), 
and velatile erganics, EPA Hethed 8249 Lang List (Taele 1.9), at depths 
ef three (3) and seven (7) feet, te assess eacl~greund sail 
characteristics. See Sheet 1 fer eackgreund sail sampling lecatien. 

1.4 SWMU Characterization 

1.3.1.1 
1.4.1 

Hazardous Waste Storage Area 

The gravel-covered hazardous waste storage area, is located just 
south of the galvanizing plant,(Figure 1). This SWMU is used to store 
heuses hazardous wastes in 55 gallon drums. Waste solvents from 
Lockwood's painting operation and 0002 sludges generated fpem during acid 
tan~ clean-out sludges frem the acid tank (9992) and ~~aste selvents frem 
Lecla~eed's painting eperatien. are stored in this SWMU. One unverified 
petential seurce ef centaminatien was decumented at this SWHY. A During 
the SV, a white circular stain was noted on the soil surface near the 
center of the fenced area. {Final report - RFI, October 25, 1988}. 
Versar collected one shallow soil sample at this point. 

According to Versar•s Final RFA Report, bis(2-ethylhexyl)phthalate 
was detected at a concentration of 2.1 ppm. The proposed RCRA action 
level for this compound is 50 ppm. Cadmium, lead, and zinc exceeded the 
common range for these metals in natural soils. Cadmium levels (5.1 ppm) 
exceeded the common range of 0.01 to 0.7 ppm, lead (600 ppm) exceeded the 
common range of 2 to 200 ppm, and zinc (15,000 ppm) was significantly 
higher than the common range of 10 to 300 ppm. 

Following review of these data, Versar concluded that a release to 
soil in the Hazardous Waste Storage Area may be indicated by the elevated 
zinc levels. Versar further stated that releases from this area could 
potentially be transported by surface runoff or percolate to the 

----------------------------------



groundwater table. However, Versar also described the base of this area 
as consisting of one to two feet of compacted fine sands, rock fragments, 
and gravels over a natural clay base, and that the compaction of the upper 
layer reduces the permeability of the sand, rock, and gravel; also the 
basal clay may further reduce the potential for contaminants to infiltrate 
into the lower soils. Therefore, the focus during Phase I will be surface 
soils (0-6 inches depth) only. 

The area of investigation for this SWMU encompasses about 
7, 200 square feet. A d¥"a~1i Ag ef the ste¥"age aPe a i A Chid i Ag fl¥"ef)esed 
samf)le lecatieAs caA be feuAd at Figu¥"e 9 1. Samf)les will be cellected at 
fi'le (5) lecatieAs usiAg a d¥"ill fig eE;JUif)f)ed ~~ith a 3/4 iAch !.9. 
helle~~ stem auge¥" aAd a ceAti Aueus cepe ba¥"1'el samf)l e¥". Each samf)l e 
lecatieA ~~ill be aAalyzed fe¥" Select Metals (Tetals fe¥" al'seAic, cadmium, 
ch¥"emium, lead, silve¥", ziAc), aAd velatile el'gaAics EPA Hethed 8249 LeAg 
List (Table 1.9) at def)ths ef th¥"ee (3) feet and seven (7) feet (see Table 
1.3.1.1). Fe¥" a cemplete descl'iptieA ef sampliAg p¥"etecel please l'efe¥" te 
AppeAdix G. Figure 2 is a drawing of the storage area including proposed 
sample locations. The sample area will be divided into four areas of 
approximately 30 feet by 60 feet each. Since only one discrete sample was 
collected from this area during the SV and lead was reported (600 ppm) at 
approximately three times the upper limit of the commonly expected range 
(2-200 ppm), samples for selected metals will be collected in addition to 
semi-volatile and volatile compounds. As previously stated, semi­
volatiles data reported from the SV are suspect and warrant this second 
sampling effort. 

Sampling will consist of four composite samples made up of a 
randomly placed aliquot collected from each subgrid within grids A, B, C, 
and D. The composite from each grid will be analyzed for select metals 
(arsenic, cadmium, chromium, lead, silver and zinc) and semi-volatile 
organic compounds. Finally, two discrete samples will be collected from 
each grid area and analyzed for volatile organic compounds (total of eight 
discrete volatile organic samples). For a complete description of 
sampling protocol, please refer to Appendix c. 
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TABLE 1. 3 .I. 1 
HazaFeeus Waste SteFage AFea 

Phase I Sail Sam~ling PFeteeel 
Leelt~~teee CeF~eFati en RFI 

NumbeF ef De~th te SeFeening Methee/ 
Sam~le Leeatiens~ Sam~le (ft) Analyses!;------~Sraamm~e-lHe~s: 

§ 

§ 7 

Nates: 

~PA Methee 824Q, § Sail 
Tetal Seleet 
Metals 

~PA Methee 824Q, § Sail 
Tetal Seleet 
Metals 

~ raAeem sam~liAg seheme has beeA eevele~ee te verify the ~reseAee er abseAee 
ef sus~eetee eeAtamiAatieA. 
!AAalyses ehesen bases eA iAfeFmatieA FegaFeiAg the ty~e ef ~taste steFee iA the 
SWMU aAe the results ef the RFA (Table 1. g fer eeAstitueAts aAe eeteeti eA 
limits). 
:Fer ex~laAatieA ef QA/QG preeeeures aAe sampliAg preteeel, see AppeAeiees C aAe 
g. 

1.3.1.2. 

1.4.2 
Waste Oi7 Storage Area 

The waste oil storage area is located to the southeast within 
the Lockwood facility boundary along the perimeter chain-link fence 
(Figure 1). Waste oils and solvents hae beeA are stored in this area on 
pallets prior to transport for disposal. Oil residues were noted during 
a site visit associated with the RFA, and in September 1987, Versar 
collected four shallow soil samples from the waste oil storage area. No 
organics were detected in any of the soil samples collected in the waste 
oil storage area; however, as previously noted, the detection levels for 
the organic compounds were high. Versar stated in their final report that 
this should be of concern due to the obvious oily nature of the samples 
collected and the distinct organic odors noted during the SV. 
Metals analyses indicated that zinc was slightly elevated in two of the 
samples collected from the waste oil storage area (250 and 150 ppm) 
compared to the background level (94 ppm). The level of lead in one of 
the samples (40 ppm) was twice the level found in the background sample 



(20 ppm); however, these data were flagged due to unapproved qua 1 i ty 
control procedures. Levels of both zinc and lead were within the common 
range for natural soils. Arsenic was detected in one of the samples (54 
ppm) at levels slightly above the common range for natural soils (1-50 
ppm). OrgaAics ~~ere Aet eetectee iA aAy ef the sail sam~les cellectee. 

The area of investigation for this SWMU encompasses about 
4,000 square feet. A erawiAg ef the sterage area aAe ~re~esee sam~liAg 
1 ecati eAs caA be fe~:.tAe at Fi gt~re D 2. The storage area and proposed 
sampling locations are shown in Figure 3. The sample area is to be 
div·ided into four areas approximately 20 feet by 40 feet each. Sampling 
wi 11 consist of four composite samp 1 es made up of a randomly p 1 aced 
aliquot within each subgrid within grids A, B, C, and D. The composite 
from each grid will be analyzed for select metals (arsenic, cadmium, 
chromium, lead, silver, and zinc} and semi-volatile organic compounds 
analyses. Finally, one discrete sample will be collected from each of the 
four areas and analyzed for volatile organic compounds. 

Sail sam~les will be eellectee at five (5) lecatieAs t~siAg a 
erill rig e~t~i~~ee with a 3/4 iAeh I.D. hellew stem at~ger aAe a eeAtiAt~et~s 
cere barrel sam~ler. Each sam~le lecatieA will be aAalyzee fer velatile 
ergaAics (EPA Methee 8249 LeAg List, Table 1.9 at ee~ths ef three (3) feet 
aAe seveA (7) feet (see Table 1.3.1.2) te verify the ~reseAce er abseAce 
ef ceAtamiAaAts. For a complete description of sampling protocol please 
refer to Appendix C. 
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TABLE 1.3 .1. 2 

Waste Oil Sterage Area 
Phase I Sail SampliAg Pretecel 

Leclateed Cerperati eA RH 

N~mber ef Depth te ScreeAiAg Methed/ 
Sample Lecati eAs~ Sample (ft) AAalyses~:------~Snlatfflmre-pl-He:!5s~ 

5 3 EPA Methed 8240 5 Sail 
5 7 EPA Methed 8240 5 Sail 

Nates: 

~A raAdem sampliAg scheme has beeA develeped te verify the preseAce er abseAce 
ef s~spected ceAtamiAatieA. 
~AAalyses chesefl based efl iAfermatieA regardiflg the type ef ·.taste stared ifl the 
SWMU afld the res~lts ef the RFA (see Table 1.0 fer ceAstit~eflts afld detectieA 
liRiitS). 
3Fer explaAatiefl ef QA/QC preced~res afld sampliflg pretecel, see AppeAdices C aAd 
9-:-

1.3.1.3 

1.4.3 
Scrap Metal Waste Bin Area 

The scrap metal waste bin area east of the machine shop is 
surrounded on three (3) sides by a chain-link fence (Figure 1). Within 
the area of investigation are 3 waste bins which are, and have been used 
for nonhazardous waste materials (primarily scrap metal). Evidence of 
rust colored and oil stained soil around the bins, was noted in the RFA 
(final report RFA, October 25, 1988). Two shallow soil samples and a 
duplicate sample were collected from the ground surrounding two of the 
scrap metal waste bins; one located just outside the facility's eastern 
fence, and one sample and duplicate located just within the fence. 

Bis(2-ethylhexyl)phthalate was detected in one of the samples from 
the scrap metal waste bin area (0.49 ppm). Samples collected from the 
area around the scrap metal waste bins showed elevated levels of cadmium, 
copper, and iron. Cadmium concentrations (10 to 21 ppm) exceeded the 
common range for this metal in natural soils (0.01 to 0.7 ppm); copper 
levels (160 to 610 ppm) also exceeded the common range for this metal (2 
to 100 ppm). Iron concentrations ranged from 55,000 to 160,000 ppm, 



compared to bacKground soi 1 va 1 ues at other 1 ocat ions on the Loclcwood 
facility of 9,300 to 11,000 ppm. Levels of manganese, lead, and zinc also 
appeared to be elevated compared to bacKground results; however, Versar 
felt the data for these constituents were difficult to evaluate due to 
poor comparison of data from duplicate sample analyses. 

The waste disposal area east of the machine shop. encompasses 1,200 
square feet of area. A dra~iiAg ef the sterage area aAd ~re~esed sam~liAg 
leeatieAs eaA ee fet:~Ad at Fig~:~re D 3. Figure 4 depicts the sampling 
scheme for this SWMU, which will consist of one grid area subdivided into 
10 foot square subgrids. As before, one aliquot will be collected 
randomly from each subgrid and composited for metals and semi-volatile 
organic compounds analyses. 

Sail sam~les will ee eelleeted at five (5) leeatieAs ~:~siAg a drill 
rig e~1:1i~~ed with a 3/4 iAeh I.D. hellew stem a~:~ger aAd a eeAtiAI:Iel:ls cere 
earrel sam~ler. Each sam~le leeatieA ~:ill ee aAalyzed fer velatile 
ergaAies (EPA Methed 8249 LeAg List, see Taele 1.9), at depths ef three 
(3) feet aAd seveA (7) feet te assess the preseAee ef eeAtamiAaAts (see 
Taele 1.3.1.4). Each composite sample will be analyzed for select metals 
(arsenic, cadmium, chromium, lead, silver, and zinc) and semi-volatile 
organic compounds. Finally, one discrete sample will be collected from 
each grid and analyzed for volatile organic compounds. For a complete 
description of sampling protocol please refer to Appendix C. 
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TABLE 1.3 .1.3 

SeFap Waste BiA AFea 
Phase I Sail SampliAg PFataeal 

laeltWaaEt GaFpaFati a A RFI 

N~m~eF af Depth ta SeFeeAiAg HethaEt/ Sample laeatiaAsl Sample 
(ft) AAalyses2 Samples3 

5 3 

5 7 

Nates: 

EPA HethaEt 8249, 5 Sail 
Tatal Seleet 
Metals 

EPA HethaEt 8249, 5 Sail 
Tatal Seleet 
Metals 

IA faAEtam sampliRg seheme has ~eeR EtevelapeEt ta vefify the pfeseAee af a~seAce 
af s~specteEt caAtamiAatiaA. 
2AAalyses ehaseA easeEt aA iAfafmatiaA fegafEtiAg the type ef waste stafeEt iA the 
SWMY aAEt the fes~lts af the RFA (Ta~l e 1. 9 faf eaAstit~eAts aAEt Eteteeti a A 
limits). 
3Fef explaAatiaA af QA/QG pfaceEt~Fes aAEt sampliAg pFateeal, see AppeAEtiees G aAEt 
Ih-

1.3.1.4. 
1.4.4 

Raw Product Storage Area 

The raw product storage area is located approximately 150 feet 
to the south of the southeast portion of the main plant {Figure 1), and 
houses chemica 1 products inc 1 ud i ng paints, gear oils, 1 ubri cants and 
various solvents. The chemical materials are stored in drums, cans, or 
tanks and are kept on a concrete pad. Visual evidence of soil 



discoloration of the surface soil and oil residues surrounding some of the ~ 
drums were noted in the RFA {final report RFA, October 25, 1988). 

Two shallow soil samples were collected in the Raw Product Storage 
Area. One sample was collected near the storage drums in this area where 
the soil appeared oily. A second sample was collected from near the 
drainage area from the line stripper solvent tank where the soil appeared 
yellow and caked. A background soH sample was collected along the 
western fenceline near the Raw Products Storage Area. 

Naphthalene (540 ppm and 7.3 ppm) and 2-methylnaphthalene {110 ppm 
and 4.8 ppm) were detected in both samples collected from the Raw Product 
Storage Area. A 1 though action 1 eve ls for naphtha 1 ene and 2-
methylnaphthalene have not been proposed under RCRA at this time, both 
compounds are considered po 1 ynuc 1 ear aromatic hydrocarbons ( PAHs) and 
cleanup levels for specific sites under the CERCLA program have been 
established. The CERCLA program in Region VII is currently considering 
tot a 1 PAHs of 500 ppm or greater at former co a 1 gas faci 1 it i es to 
represent a dermal contact threat requiring remediation. Based on this, 
further investigation of the naphthalene and 2-methylnaphthalene detected 
at this SWMU needs to be conducted. 

Levels of arsenic, chromium, lead, and zinc exceeded the levels 
detected in the background sample from this area. Elevated levels of 
these same metals were also detected in the sample collected from the 
drainage area. A 1 though the data for 1 ead were flagged because of 
inadequate quality control, lead values reported for the two samples 
collected from the Raw Product Storage Area and the drainage area (306, 
204, and 600 ppm, respectively) were significantly higher than the 
background sample (12 ppm) and exceeded the co010on range for lead in 
natural soils (2 - 200 ppm). Arsenic was detected in all three samples 
(15, 26, and 42 ppm, respectively) but was not detected in the background 
sample. Chromium was detected in the three samples (76, 35, and 43 ppm, 
respectively) at levels higher than in background soils (11 ppm). Zinc 
was detected at a significantly higher concentration in the second sample 
collected from the Raw Product Storage Area (300 ppm) than was detected in 



the background soil sample {52 ppm). 

Although the metals reported did not exceed proposed RCRA action 
levels, they did exceed background levels and indicate a release{s) has 
occurred. Since the objective of the SV was simply to identify 
potentially contaminated areas, the extent of contamination at this SWMU 
has not been adequately defined horizontally for metals contamination and 
this parameter will be analyzed during this phase of investigation. 

The area of investigation for this SWMU encompasses about 
2,800 square feet, and consists of areas adjacent to the concrete storage 
pad. A aPa~~i Rg ef Ute Fa~~ fli"Bal:fet stePage aPe a aRe fli"Bflesea sampl i Rg 
leeatieRs eaA be fel:ffla at Figl:fl"e 0 4. Figure 5 depicts the sampling 
scheme for this SWMU, which consists of three subgrids. The composite 
from each grid will be analyzed for select metals {arsenic, cadmium, 
chromium, lead, silver, and zinc) and semi-volatile organic compounds. 
One discrete sample will be collected from each of the three areas and 
analyzed for volatile organic compounds. For a complete description of 
sampling protocol, please refer to Appendix C. 
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TABLE 1.3 .1. 4 

Ra~~ PPeEhfet StePage APea 
Phase I Sail Sam~liRg PPeteeel 

leek~•eeEi GeP~ePat i eR RFI 

SePeeRiRg HetheEi{ Sam~le leeatieRsl Sam~le 
(ft) ARalyses2 Sam~les3 

5 3 EPA HetheEi 8249 5 Sail 

5 7 EPA HetheEi 8249 6 Sail 

Nates: 

lA PaREiem sam~liRg seheme has beeR Eievele~eEi te vePify the ~PeseRee ef SijS~eeteEi 
eeRtami Rati eR. 
2ARalyses eheseR baseEi eR iAfePmatieR PegaPEiiRg the ty~e ef ~~aste stePeEi iR the 
SWHY aAEi the Pesijlts ef the RFA (see Table 1.9 fep eeAstitijeAts aAEi EieteetieA 
limits). 
3FeP ex~laAatieA ef QA/QG ~peeef'iijpes aAEi sam~liAg ~Peteeel, see A~~eAEiiees G aAEi 
g. 

1.3.1.§ 

1.4.5 
Other Stajned or 0jsco7ored Areas 

OtheP staiAeEi eP EiiseelePeEi aPeas ~iithiA the leelo~eeEi faeil ity 
beijAEfaPy ~ii 11 be i Avesti gateEi if aREi ~iheA it is a~~aPeAt that peijti Ae aAEi 
systematie Peleases fpem SWHY's have eeeijf'f'eEi. 

As required by Permit Condition V.B.l.b, soil samples will be 
collected from areas at the Loclcwood facility where soils are visibly 
stained or discolored. As stated in U.S. EPA's letter dated July 8, 1991, 
the primary mechanism for determining the location of these areas will be 
based on the potential for routine and systematic release of hazardous 



constituents from the handling of raw products or hazardous wastes at 
various locations throughout the facility. 

Since these areas have not yet been determined or sampled in the 
past, it will be necessary to analyze for metals along with volatile and 
semi-volatile organic compounds. Once individual areas are identified, 
discrete samples for obviously stained or discolored areas will be 
sampled. If contamination is discovered, the next step will involve grid 
sampling for surface soils as described under Phase I. 

1.5 Sampling and Analysis Quality Assurance and Quality Control (QA/QC) 

The J31:JrJ3ese ef the data cell ected from sam131i Ag a Ad aAal ys is i A aAel 
adjaceAt te the solid waste maAagemeAt t:JAits elt:JriAg the Phase I Stt:Jdy is te 
evalt:Jate the fellewiAg: 

• the existeAce ef ceAtamiAaAts. 
• the iAitial screeAiAg ef ceAtamiAaAt levels cem13ared te EPA S1:1b13art 

S Acti eA Le·,·el s. 

• the Aced for ft:Jrther corrective actioAs, i.e., Phase II samJ3liAg at 
each of the desigAated SWMU's. 

The purpose of Phase I of this RFI is to obtain data from sampling the SWMUs and 
surrounding areas described in Section 1.0. These data will be used to: 

o Characterize the surface soils from the identified SWMUs 

o Define the horizontal extent of contamination for each SWMU 

o Determine whether any potentia 1 threats to human he a 1 th or the 
environment exist warranting implementation of interim measures 

o Determine whether sufficient contamination is present to justify 
development and implementation of Phase II. 



Data generated as a result of the Phase I investigation must be of a form 
necessary to make reliable and valid decisions regarding potential need for 
further Phase II sampling at the subject SWMU's. In order to conform to these 
criteria, data generated must be reliable, valid, precise, accurate, 
representative, complete, and comparable in order to facilitate the appropriate 
quality in the form of Assurances and Controls. 

A complete listing of QA/QC information including a description of QA 
objectives for measurement of data in terms of prec1s1on, accuracy, 
representativeness, completeness, and comparability can be found at Appendices 
C and D. 



2.1 Introduction 

PHASE I 

SECTION 2.0 

ITEM V.B.a.1. 

EVALUATION OF EXISTING MONITORING 
WELLS 

There are presently 17 monitoring wells and one shop well on-site at the Lockwood 

Corporation facility at Gering, Nebraska. Ten monitoring wells were installed in October 1985 

near the closed spent acid evaporation pond, located in the southwest comer of the facility, and 

are designated with MW and MI prefixes. Seven monitoring wells were installed in November 

1989 in various locations throughout the facility as part of a lending institution's assessment of 

the site, and are designated with L W prefixes. 

Monitoring wells were constructed using a drill rig equipped with either a mud rotary drill 

or a hollow stem auger. Threaded PVC casing and screen was placed in each well with the 

screened interval located at the bottom of each hole. A cap was placed on the end of each 

screen. All monitoring wells are screened in and receive water from a clean to silty, fine- to 

medium-grained sand, or a clean to silty sand and gravel deposit. Records indicate that no wells 

have been abandoned on this site. 

Evaluation and verification of the facility monitoring wells was accomplished by a site 

visit, compilation and examination of drilling logs and well construction details, and interviews 

with key personnel involved with the design and installation of the wells. Well construction and 

surveying methods are explained in this report. Monitoring well data are tabulated in Appendix 

E and drilling logs and construction figures are presented as Appendix A and B. 

LOCKWOOD - 10- October 1991 



2.2 Elevations 

All wells on site, with the exception of LW-7 and LW-8, were re-surveyed in November 

1989 for location, top of PVC casing elevation, and ground elevations by M.C. Schaff and 

Associates, Scottsbluff, Nebraska. A Soil Conservation Service (S.C.S.) "chiseled cross" located 

on a concrete culvert near the southeast comer of the facility was used as a benchmark for all 

surveys. Top of casing elevations were taken from an etched mark located on the north side of 

the PVC casing. Ground elevations were taken from the concrete base directly below the top of 

the casing mark. Information on elevations is listed in the Monitoring Well Data Table, 

(Appendix C). Surveyed locations shall be incorporated into the f~cility site map. 

2.3 Verification Of Screen Placement 

Verification that wells are stratigraphically in the formation depicted, and that well 

screens are of appropriate length, was accomplished by examination of existing boring logs and e 
well construction forms, and interviews with personnel on site during well installation. 

Examination of drilling logs and well construction details show that screens are located in 

alluvial sediments which overlie the less permeable clays and siltstones of the Brule Formation. 

Although some screen is located 1 to 2 feet into the Brule Formation, it is prudent to assume 

that the majority of the groundwater flowing into the wells is from the more permeable sand 

and gravel deposits which overlie the Brule. 

Monitoring Wells MW 1-8 and MI 1 and 2 were installed to obtain water samples for 

analysis of metal contamination and, therefore, were constructed with 10 feet of screen at the 

bottom of the alluvial deposits. Monitoring wells L W 1-5 and L W 7 and 8 were installed to 

obtain general groundwater quality information and, therefore, have 10 to 20 feet of screen 

located at various depths in the alluvial deposits. 

LOCKWOOD - 11- October 1991 
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Drilling logs describing drilling methods, well construction, and formation material 

intercepted by the screens for the MW and MI wells are given in Appendix D. Drilling logs for 

monitoring wells LW 1-5 are given in Appendix E. 

2.4 Monitoring Well Construction Methods 

Monitoring wells MW 1 through 8 were constructed in October 1985 using a rotary drill 

rig and sodium bentonite drilling fluid. Four-inch threaded PVC was installed in each of these 

holes with 10 feet of 0.010 slotted screen placed at the bottom of each well. A steam cleaner 

was used to clean all downhole equipment. No solvents were used. 

A 16/40 filter sand was then installed to a depth of 2 feet above the top of the screen. 

Four sacks of bentonite were added to each hole as a seal. This amount of bentonite equals 

approximately 2 to 4 feet of bentonite per hole. A concrete seal was added to each well from 

the top of the bentonite seal to grade. Monitoring/interceptor wells MI-l and Ml-2 were also 

drilled in October 1985 using the same method but with 6-inch PVC casing and screen. A 

locking 5 foot outer steel protective cover was placed over wells MW-1 through 8 and MI 1 and 

2 from approximately 2.5 feet below grade to 2.5 feet above grade. 

Monitoring wells LW 1-5 were drilled using a rotary drill.rig and sodium bentonite drilling 

fluid. Two-inch PVC 4 square threaded casing was used to construct these wells, with 10 to 20 

feet of 0.010 slotted screen placed at the bottom of each well. All LW wells were connected by 

threads without the use of solvents. A bottom plug was used in each LW well. Well LW-6 was 

an existing shop well which is still in use. No drilling logs or construction notes are available for 

this well. Monitoring wells LW-7 and 8 were installed using a hollow stem auger, 16/40 filter 

sand, 2-inch PVC, bentonite seal and concrete seal. No drilling logs exist for LW-7 and 8. A 

surface protector, set in concrete with a locking cap was placed over monitoring wells L W 1-5 

and LW-7 and 8 (see Appendix B for construction details). No solvents were used during 

construction of the L W wells. A steam cleaner was used to clean all downhole equipment. 

LOCKWOOD - 12- October 1991 



Personnel involved with drilling the above wells at Lockwood are listed below: 

Don Kuhlman, P.E. 
HWS Technologies Inc. 
825 J Street 
Lincoln, Nebraska 

Jamie Hurtz 
Water and Air Research 
Gainsville, Florida 

Prepared by: 

Tom O'Connor 
Senior Hydrogeologist 

LOCKWOOD 

Gene Nelson 
Nelson Well Drilling 
Alliance, Nebraska 

Clint Schaff, P .E. 
M.C. Schaff and Associates 
Scottsbluff, Nebraska 

Reviewed by: 

Erwm G. KirkVold, P.E. 
Environmental Engineer 

- 13- October 1991 



PHASE I 
SECTION 3.0 
ITEM V.B.a.2. 

CHARACTERIZATION PLAN FOR UPPERMOST AQUIFER 

3.1 Introduction 

The purpose of the characterization plan for the uppermost aquifer is to 
define the geologic and hydrogeologic parameters that may influence the migration 
of any possible groundwater contaminants at Lockwood. The principal aquifer in 
this area has been defined by the Nebraska Conservation and Survey Division 
(CSD), and the Nebraska Department of Environmental Control (NDEC) as being 
composed of the Arikaree and Ogallala Groups of Tertiary age, and overlying 
unconsolidated deposits of Quaternary age (CSD, 1980). Erosion of the Arikaree 
and Ogallala Groups along the Platte Valley has left the unconsolidated 
Quaternary age sand and gravel alluvium in direct contact with the underlying 
Brule Formation. While generally composed of massive or finely laminated silt 
and siltstone, the Brule may weather into a blocky structure, developing a 
secondary permeability. 

Because some uncertainty exists as to whether the siltstone and claystone 
of the upper Brule Formation acts as an aquitard to the overlying sand and gravel 
unit, a phased approach to characterizing the aquifer is recommended. This 
phased approach involves first defining the geologic, ~ hydrogeologic, and 
groundwater quality characteristics of the sand and gravel unit, the upper 
weathered Brule sediments, and regional features of the Brule. If data obtained 
by this first phase of investigation warrants further study, information will be 
obtained on the geologic and hydrogeologic features of the Brule Formation, as 
well as groundwater quality within the Brule. at Loclowod ~~ill be obtairwd. 



3.2 Methods of Investigation 

Characterization of the uppermost sand and gravel and the upper weathered 
Brule (top 2 feet) will be accomplished by drilling a background pilot boring 
near LW-1 through the base of the sand and gravel aquifer into the top 2 feet of 
the Brule, using a hollow-stem auger and a continuous sampler during the initial 
verification sampling (Section 1.0). If problems occur in retrieving adequate 
samples of unconsolidated sand and gravel deposits with a continuous sampler, a 
split spoon sampler with a sand trap will be substituted for the continuous 
sampler. The borehole will be drilled until the upper weathered Brule is 
encountered, approximately 20 feet to 40 feet in depth. Upon completion of 
drilling and sampling the pilot boring, the borehole will be backfilled using a 
grout mixture consisting of 2-6 percent by weight bentonite and Portland cement, 
placed using a tremie pipe. 

Logging of soil samples will be performed by a qualified geologist. A 

field logging form, utilizing a scale of 1 inch= 1 foot, will be used in order 
to attempt to identify thin zones of subsurface materials that may influence 
contaminant migration. Logs will indicate the types of drilling and sampling 
equipment used, the sampled intervals, and the amounts of sample recovery from 
each interval. Borehole depth information and the locations of all 
lithologic/stratigraphic changes will be determined by direct measurement to a 
precision of 0.1-foot. The locations of all stratigraphic/lithologic changes 
will be clearly identified on the log by solid horizontal lines across the 
"Description of Materials" column which indicate the interval of each distinct 
subsurface unit encountered. Logs will identify the depth at which water is 
first encountered, as well as the depth to water at the completion of drilling. 

Maps depicting the extent of the sand and gravel unit and the top of the 
weathered Brule will be compiled using data obtai ned from the pl aAAed pilot 
boring, the logs from the existing wells, information obtained from past reports 
on the site7, and logs prepared during drilling for the new monitoring wells. 

In-situ slug tests will be performed on four existing monitoring wells 
(MW-4, MW-8, LW-4, and LW-5). Slug tests will be accomplished by suddenly 
removing or injecting a known volume of water from or into the well (EPA Method 



9100). Estimates for hydraulic conductivity and transmissibility of the aquifer 
can then be estimated using the following equations: 

where: 

K = rc2 ln (R/rw) 
2 Let 

ln Yo 
y 

K =Hydraulic conductivity 
Le = Height of saturated screen 
rc = Radius of casing 
rw = Radius of screen or borehole 
t = Time 
Y = Static water level 
Yo = Water level at time 0 

R = Effective radius 
and T = Kb 
where: 

T = Transmissivity 
K =Hydraulic conductivity 
b = Aquifer thickness 

3.3 Sample Collection and Testing 

During drilling of the deep pilot borehole, a representative sample of 
fines, coarse sand and gravel, and weathered Brule will be collected and analyzed 
in the laboratory for particle size. Samples of subsurface material will be 
collected continuously from ground surface to termination of the boring in order 
to prepare detailed logs. PortioRs of the coRtiRuously collected sample will be 
collected for laboratory aRalyses (particle size). Samples for grain size 
ana 1 ys is wi 11 be co 11 ected from the two zones where the new we l1 s wi 11 be 
screened, i . e. the upper five feet of the saturated zone, and the 1 ower five feet 
of the unconsolidated zone. The field geologist will decide, based upon visual 
observations, which portions of the continuous sample will be analyzed. However, 
a minimum of three (3) samples will be collected and analyzed from the pilot 
boring. Upon completion of drilling and sampling the pilot boring, the borehole 
will be backfilled using a grout mixture consisting of 2-6 percent by weight 
bentonite and Portland cement, placed using a tremie pipe. 



3.4 Characterization of the Brule Formation 

The underlying Brule Formation is more difficult to characterize than the 
overlying sand and gravels for the following reasons: 1) no monitoring wells at 
the site have been screened solely in the Brule; 2) permeability associated with 
the Brule may be due to local secondary porosity features, and 3) upper siltstone 
and claystone deposits of the Brule may act as an aquitard to the overlying 
alluvium. 

A thorough review of available data including publications, theses, and 
dissertations on the Brule in this area will be undertaken, in order to define 
regional geologic and hydrogeologic characteristics. Features of interest 
include regional fracturing or regional 1 ineation of secondary permeability, 
regi·onal transmissivity values, and regional distribution of low or high 
permeability deposits. 

DrilliRg aRd coRstructioR of moRitoriRg wells iR the Brule FormatioR is Rot 
recommeRded at this time. MoRitoriRg ~:ells or boreholes drilled iR the Brule may 
Rot iRtercept secoRdary permeability features, aRd drilliRg through the upper 
Brule ·,Jill puRcture deposits ~~hich RmJ may be actiRg as aR aquitard. PeRetratioR 
of a lower coRfiRiRg uRit may create a coRduit for the poteRtial migratioR of 
coRtamiRaRts iRto deeper deposits below the alluvium. 

If initial drilling and sampling reveal contaminants in the upper weathered 
Brule deposits or in the base of the sand and gravel unit, further study of the 
hydrogeologic and groundwater quality characteristics of the Brule will be 
undertaken. Further study of the Brule would possibly involve downhole 
geophysical techniques and pump tests in deep test holes or monitoring wells. 
Additional work may also involve the use of specialized multi-cased drilling and 
well installation techniques in order to install wells within the Brule while 
ensuring that contaminants are not introduced into it. A camp 1 etc p 1 an for 
characterizing zones of fracturing or higher permeability in the Brule will be 
submitted, if necessary, after initial studies have been completed. 



PHASE I 
SECTION 4. 0 

SCHEDULE FOR PHASE I IMPLEMENTION 

4.1 Schedule for Implementation (Phase I) 

4.1.1 Soils and Sediment 

Within 30 Thirty days after workplan approval, iAitial Phase I soil 
sampling aAd characterizatioA of the ij~~er a~ijifer will commerce commence. 
Phase I soil sampling results aAd ij~~er a~ijifer characterizatioA resijlts 
will be completed and reported to the EPA within 45 days following 
initiation of sampling. 

4.1.2 Characterization of Uppermost Aquifer 

Within 30 days after workplan approval, drilling and sampling of the 
pilot hole near LW-1 will commence. 



~ Introduction 
5.1 

PHASE II 
SECTION 5.0 

ITEM V.B.1.b. 
SOIL CHARACTERIZATION PLAN 

The purpose of this plan is to define the extent of those contaminants 
found during the Phase I initial screening/verification sampling at the lockwood 
facility in Gering, Nebraska, which exceed EPA action levels {Table 1.0, Section 
1.0). It is lockwood's intention that the subject Soil Characterization Plan 
(Section 5.0) will adequately address all concerns as outlined in the Nebraska 
Department of Environmental Control {NDEC)/U.S. Environmental Protection Agency 
(EPA) Post Closure Permit for lockwood Corporation Closed Waste Acid lagoons, 
issued September 29, 1989, and effective October 29, 1989, Part V.B.1.b. 

5.2 Site Soil Characteristics (Geotechnical Analyses) 

Surface soil characteristics on-site can generally be described as a silty 
clay/silty sand with 10-15% fine sand, dark brown, moist, and low plasticity to 
a depth of about 3 feet. From approximately 3-10 feet the soils are 
characterized by sand (fine to coarse, 5-15% fines, brown) or silty sand (30-45% 
fines, fine to coarse, brown). Additional soil characterization will be obtained 
in accordance with Table 5.2 at the pilot boring located adjacent to LW-1 if 
Phase I reveals contaminants in excess of proposed EPA Action levels. 



TABLE 5.2 

Soil Characterization (Phase II) 

Geotechnical Analyses 

Parameter 

SCS soil classification, particle 
size distribution 

Soil profile 

Relative permeability porosity 

Cation exchange capacity 

Soil pH 

Particle size distribution 

Moisture content 

Mineral content 

Density 

5.3 Soil Contaminant Characterization 

Methodology 

-Sieve analysis (ASTM C136) 
-Atterburg limits (ASTM D4318) 
-Literature 

-Boring logs 

-Slug test 

Winger, R.J., 1960, In-place 
permeability tests and their use in 
subsurface drainage, International 
Commission of Irrigation and 
Drainage, Madrid, or equivalent. 

-CEC of soils (Sodium acetate, EPA 
Method 9081) 

-Flat Electrode 

-Sieve Analysis (ASTM C136) 

-Nuclear density 

-Clay Mineralogy (XRD) 
Gibbs, R.J., 1971, x-ray diffraction 
mounts: in Carver, R.E., ed., 
Procedures in Sedimentary Petrology, 
Wiley-Interscience, New York, pages 
531-539, or equivalent. 

-(ASTM D-2937) 

6.3.1 SWMY GharacterizatieR (Phase II) 

Phase I of the RFI workplan outlines methods to be taken to verify the 
existence of contamination resulting from the Solid Waste Management Units 
summarized in the RFA and the Post-Closure Permit. Data collected from Phase I 
and RFA soil samples collected from each SWMU will be compiled in order to 



eva 1 uate the need for further measures at each SWMU. htehteteet hel"ei R al"e 
pl"epeseet plaRs aREi pl"eeeeiul"es fel" sampliRg aREi aRalysis fel" Phase II sampliRg if 
ceRtamiRaRts exceeet these values listeet iR Table 1.9 (SeetieR 1.9). At SWMUs 
where contaminant levels indicate a release has occurred in large enough quantity 
to have migrated beyond the boundaries of that particular SWMU and/or deeper than 
six inches, further investigation will take place. This will probably involve 
additional grid sampling beyond the unit boundary, and collection of borehole 
samples at depths to be determined specific to the unit and contaminants 
identified. 

It is Lecl~weeet's iRteRtieR that the sampliRg aREi aRalysis activities Eiul"iRg 
this phase ef the RFI ~~ill etefiRe the Ratul"e, exteRt, aREi Pate ef migl"atieR ef 
releases el" peteRtial l"eleases ef ceRtamiRaRts ef ceRCel"R fl"em the desigRated 
SWMU's. The Elata aREi iRfermatieR cellected fl"em the RFA aREi Phase I will be used 
te direct ful"thel" iRvestigatieR Pegal"diRg ceRtamiRaRt migl"atieR. 

Sail samples ~~ill be cellecteet at sevel"al etiscl"ete etepths fl"em the Reefal 
peiRts ef a gl"iei system at each SWMU whel"e the Phase I iRvestigatieR has l"evealeet 
ceRtamiRaRts exist abeve actieR levels pl"epeseet by the EPA. Each SWMU ef ceRCel"R 
will ha\·e its B'tiR specific gri et system which '•li 11 etepeREi upeA the l"esults ef the 
Phase I SCl"eeRiRg. IA geAel"al, each SWMU iA ~~hich Phase II sampliflg is pel"fermeet 
~:ill have aA aete~uate Aumber ef samples celleeteet iA el"Eiel" te etefiAe the exteflt 
aAd Aatul"e ef ceAtamiAaAts feuAEi eturiRg the Phase I iRvestigatieA. The exact 
spaciAg ef the Phase II gl"iei system aREi etepths ef sample celleetieR will be 
etetermiReei baseet upeR Phase I l"esults. 

Chemicals releaseet te sails may uAeierge traRsfermatieR er etegraetatieR by 
chemical er bielegical mechaAisms. Please refer te Table 5.3 ~:hich summarizes 
these ceRtamiRaAt specific parameters which will be evaluateet te address 
ceAtamiRaRt iRteractieR/EiegraetatieR/traAsfel"matieA. 

5.4 Soil Sampling Protocol 

Since spatial distribution of potential contaminants within all SWMU's in 
question is expected to be highly variable, a systematic sampling scheme will be 
developed to obtain representative samples within each SWMU. A grief system eA 



A~teCAO will ~e ~evele~e~ aR~ Re~al sa~~liRg ~eiRts seleete~ fep each SWMY ef 
ceReePR. Samples will be collected and analyzed according to procedures outlined 

in Appendix C. 

5.5 Sampling and Analysis Quality Assurance and Quality Control (QA/QC) 

The purpose of the generation of data as a result of soil sampling and 
analysis in and adjacent to the solid waste management units during Phase II is 

to evaluate the following factors: 

+ Spatial distribution of contaminants in soils 
+ Extent to which the source can be adequately identified and 

characterized 
+ Likelihood of future releases if the substance remains on-site 
+ Extent to which natural or man-made barriers currently contain the 

substances and the adequacy of the barriers 
+ Extent to which the substances have migrated or are expected to 

migrate from their source and whether migration poses a threat to 
public health or the environment. 

Data generated must be of a form necessary to make re 1 i ab 1 e and va 1 i d 
decisions regarding potential need for remedial response and/or corrective 
actions at the subject SWMU's. In order to conform to these criteria, data 
generated must be reliable, valid, precise, accurate, representative, complete, 
and comparable in order to facilitate the appropriate Quality in the form of 

Assurances and Controls. 

A camp 1 ete 1 i sting of QA/QC information inc 1 ud i ng a description of QA 
objectives for measurement of data in terms of precision, accuracy, 
representativeness, completeness, and comparability can be found at Appendices 

C and D, Sampling and Analysis QA/QC Program. 



PHASE II 
SECTION 6.0 

ITEM V.B.1.A.3.4.5 
PLAN TO DETERMINE THE RATE 

AND EXTENT OF CONTAMINATION IN GROUNDWATER 

6.1 Introduction 

The purpose of this plan is to propose methods and procedures to adequately 
investigate and determine the amouRt nature and extent of potential groundwater 
contamination resulting from those SWMU's at Lockwood which have coAtamiAaAts iA 
the soil iA excess of EPA MGL's aRd proposed actioA levels. past actual or 
suspected releases of hazardous wastes from SWMUs at the Lockwood Corporation 
facility in Gering, Nebraska. The intent of this plan is to meet the 
requirements as outlined in Nebraska Department of Environmental Control 
(NDEC)/Environmental Protection Agency (EPA) Hazardous Waste Post Closure Permit 
for Post Closure Care, Lockwood Corporation Surface Impoundments, issued on 
September 29, 1989, and effective on October 30, 1989, Part V.B.1.a.3. 

This section presents Lockwood's approach to investigating the amount and 
extent of groundwater contamination at Lockwood. The releases documented in the 
RCRA Facility Assessment (RFA) were localized (aerially) and, in part, consisted 
of highly volatile constituents. The existence of these conditions creates a 
situation where, if groundwater monitoring were to be based on exceedance of 
action levels in soil samples, significant areas of contamination would likely 
be missed due to a limited number of soil sampling sites or the migration of the 
hazardous canst ituents out of the vadose zone through vo 1 at il i zat ion. Therefore, 
groundwater monitoring at each SWMU will include the installation of monitoring 
wells as described in Section 6.2. IAformatioA from the Phase I aAd Phase II 
soil studies ~Jill be used as a screeAiAg tool to defiAe those s•.mu's 'tlhere 
moAitoriRg wells are Aecessary. The coAceAtratioA of aAy coAtamiRaRts fouRd from 
grouAdwater sampliRg will be combiAed with water level measuremeAts to determiRe 
the velocity aAd exteRt of coAtamiAatioA. The velocity of dissolved groundwater 
contaminants will be determined through the analysis of groundwater flow 
directions as determined using direct potentiometric data, combined with data 
obtained from properly conducted aquifer tests. Data will be plotted and 



contoured on the enclosed site facility map (Sheet 1), and shown in 
cross-section. Further investigation may include the drilling and construction 
of additional permanent monitoring wells, and the collection of groundwater 
samples from the Brule Formation. 

6.2 Monitoring Well Location and Number 

Water table elevation data from November 1989 and regional water table data 
show the groundwater flow at Lockwood to be predominantly from southwest to 
northeast toward the Platte River. Monitoring wells for groundwater samples, 
therefore, will be located immediately down-gradient of each of the iH"eil-5-

identified in Phase I and Phase II as requiring further action. SWMUs as depicted 
on Sheet 1. These four wells will be installed with well screens ten (10) feet 
in length, with the bottoms of the screens located at the top of the bedrock 
(Brule). In addition, another well will be installed to form a well couplet at 
the SWMU identified on Sheet 1 as the Used Oil and Empty Barrel Storage Area. 
This well will be installed so as to detect potential floating hydrocarbons, with 
a screen ten (10) feet in length, positioned so that the water table intersects 
the screen approximately at its midpoint. 

Water samples from MW-8 shall be used to define background water quality. 
Irrigation return flows may cause seepage from canals and ditches located 
adjacent to the Lockwood facility, resulting in temporary seasonal variations in 
the groundwater flow directions. Quarterly water table elevations will be used 
to verify predominant groundwater flow direction prior to construction of wells. 

In general, a monitoring well or monitoring well couplets shall be located 
on the downgradient side of each SWMU (Sheet 1) identified during Phase I and II 
soil sampling as having contaminants in the soil r,~hich are likely to affect 
groundwater. The decision as to the exact location and screened interval(s) of 
the ~v·Jell s Hi 11 be based upon the physical/chemical characteristics of the 
contaminates found during the soil investigation and upon hydrogeologic factors. 

If monitoring well couplets are necessary, they will be constructed in the 
same manner as the single wells, except that a shallow well and a deep well will 
be installed i A ead1 col:lpl et. In general, shall m~ ~wll s ·,~ill be screened near 



the top of the saAd aAd gravel UAit, deep wells will be screeAed Aear the base 
of the saAd aAd gravel uAit. Each \~ell iA a couplet ·.~ill be installed iA 
separate boreholes and spaced at least 10 feet apart. 

Following installation and sampling of the initial downgradient monitoring 
wells, installation and sampling of additional wells will be proposed if any 
saffiples exceed proposed EPA action levels or Federal MGL's for water (see Table 
~ groundwater samples indicate contaminant levels above method detection 
limits as described for selected contaminants in Section 6.3. The extent of 
contamination will be defined by groundwater samples reported as non-detect for 
the contaminants identified at the site. Additional wells will be situated so 
that the ~ nature and extent of groundwater contaminants can be adequately 
assessed. 

6.3 Sampling Protocol 

Previous groundwater sampling near the closed waste pond has characterized 
the general groundwater quality at the facility. Groundwater sampling, 
therefore, will be done in order to determine if any contamination is present. 
A groundwater sample will be collected from each existing MI or MW series of 
·,1ells (Sheet 1) and analyzed for sulfate and nitrate. of the following monitoring 
wells: The five (5) new wells to be installed for the RFI, and the following 
existing wells: MW-1, MW-4, MW-5, MW-8, LW-1, LW-2, and LW-4. 

Groundwater samples from each of the above wells will be analyzed for the 
following contaminants: 

Volatile Organic Compounds 
Total Recoverable Petroleum Hydrocarbons 
Nitrate 
Sulfate 
Total Cyanide 

The following metals, analyzed as .. total recoverable,•• with no field­
filtering: 

Arsenic 
Cadmium 
Chromium 
Copper 
Iron 

• 

Lead 
Manganese 
Nickel 
Silver 
Zinc 



Specific methods of analysis and method detection limits are given in Table 
6.4 (revised, February 1992). 

If additional wells are necessary, groundwater samples will be collected 
and analyzed for EPA Method 8240 and Selected Total Metals (arsenic, cadmium, 
chromium, lead, silver, and zinc). all contaminants identified during previous 
work. Should a well be necessary in the Waste Oil Storage Area, analyses will 
also include oil and grease. Specific Conductance and pH measurements will also 
be taken at each existing MI/MW or proposed new well. 

A water level measurement will be taken from each existing and ~ro~osed 

we++. Water level measurements will be taken from all existing MW and LW -series 
wells, as well as the five new wells, to a precision of 0.01-foot. All water 
levels will be collected within a period of 24 hours. From these measurements 
and the well survey data, the elevation of the water table surface will be 
determined to a precision of 0.01-foot, and a water table surface contour map 
produced. 

Groundwater samples will be collected from between 15 and 45 days after 
well development has been completed. Two complete rounds of groundwater sampling 
will be performed prior to preparation of the draft RFI Report. The two rounds 
of sampling will occur from between 30 and 60 days apart. Details of the 
sampling technique to be used when collecting samples and water level 
measurements are summarized in Appendix C. 

For the new well which will be installed in the Used Oil and Empty Barrel 
Storage Area, and so constructed such that the water table intersects the well 
screen, a check for floating hydrocarbons will be made prior to purging. This 
will be accomplished using either an interface probe or a top-filling bailer. 
If a floating layer is determined to be present, its thickness will be determined 
and a sample collected for analysis. 

6.4 Well Design 

The artificial filter pack will be designed based on grain size data e 
obtained from samples of the aquifer material collected from the pilot boring 

L.._ ________________________________ _ 



TABLE 6.4 

Pl"oposed ePA ,O,cti OR Levels for Grol:lRS~~ater 

Gel'l'll'et:Jnd 
Name 

loromethane (listed for regs.) 

Br omethane (DWR) 

Vin Chloride 

Chlor thane (listed) 

Acetone 

Acrolein 

Acrylonitrile 

Carbon Disulfide 

Trichloromonofluoro 

1 , 1 - Dichloroethene 

1,1 - Dichloroethane (lis 

Total- 1,2- Dichloroethen 

Chloroform 

1 ,2 - Dichloroethane 

2 - Butanone (MEK) 

Dibromomethane (listed) 

, 1,1 , 1 - Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1 ,2 - Dichloropropane (fin 

1 ,3 - Dichloropropene 

Trichloroethane 

1,1 ,2 - Trichloroetha 

Benzene 

cis - 1 ,3 - Dichlor ropene (listed) 

2 - Chloroethyl nylether 

Bromoform 

1 ,2,3 - Trich ropropane 

Total-1,4 

2- Hexa one 

4 - Me yl - 2 - Pentanone 

Tetra loroethene 

1 , 1 ,2 - Tetrachloroethane 

E yl Methacrylate 

EPA MettteEI 8248 

Deteetien limite 

{wgjL} 

10 

10 

10 

10 

5000 

5 
5 

100 

100 

100 

100 

5 
100 

5 

5 
5 

50 

* 
10 

5 
5 

* 
50 

50 

5 
5 
5 
5 

HWS Technologies, Inc. 

Aetien Lewla 

.. 
* 
* 
5 

4000 

* 
0.06 

4000 

10000 

7 (MCL) 

* 
* 
6 

5 
2000 

* 
3000 

300 

* 
300 

* 
10 

5 (MCL) 

6 

5 (MCL) 

* 
* 

700 

200 

* 
* 



Styrene 

Total Xylenes 

Metal 

(MCL) - Maximum Contaminant Level 

* - Data not available 

EPA Methec:t 8249 

9eteetieA bifRita 

(ug/L) 

Tetal Metals 

5 

5 

E)etestieA bimits 

(mgfb} 

0.005 

HWS Technologies, Inc. 

7000 
70000 
7000 

* 

Aetien be·;ela 

(mgfl} 



Contaminant 

Volatile Organic 
Compounds 

Nitrate 

Sulfate 

Total Cyanide 

Contaminant 

Total Recoverable 
Petroleum Hydrocarbons 

Metals 

Arsenic 

Cadmium 

Chromium 
Copper 

Lead 

Nickel 

Silver 

Zinc 
Iron 

Manganese 

TABLE 6.4 

RFI GROUNDWATER PARAMETERS 
LOCKWOOD CORPORATION 

Method (SW-846) 

8240 

9200 

9035 

9010 

Methods for Chemical 
Analysis of Water and 

Wastes 
EPA-600/4-79-020 

418.1 

Method (SW-846) 

7060 

7131 

7191 

6010 

7421 

6010 

7760 

7950 
6010 

6010 

Detection Limit (~g/L) 

5-100 

40 

2000 

4 

Detection Limit (~g/L) 

1000 

Detection Limit (~g/L) 

1.0 

0.1 

1.0 

6.0 

1.0 

15.0 

10.0 
5.0 
7.0 

2.0 



drilled during Phase I (see Section 3.0). Standard industry practices will be 
used during well design, such as those described in the 11 Handbook of Suggested 
Practices for the Design and Installation of Ground-Water Monitoring Wells 11 

(EPA/600/4-89/034, March 1991). Screen slot size will be selected so that at 
least 90% of the artificial filter pack will be retained. 

6.4 Well GoAstructioA 
6.5 Well Drilling and Construction 

If ',~ells are Aecessary, they Wells will be constructed using 2-inch, 
threaded, Schedule 40, machine slotted PVC screen, and Schedule 40, 2-inch, 
threaded, PVC casing, and a 2 foot PVC sum~ standard 0.5-foot bottom cap. Casing 
will extend approximately 2 feet above grade. 

During the drilling of each new monitoring well, except the shallow well 
to be i nsta 11 ed in the Used Oil and Empty Barre 1 Storage Area, continuous 
sampling and detailed logging will be performed as described in Section 3.2. The 
boring log from the deep well to be installed in the Used Oil and Empty Barrel 
Storage Area will suffice for the shallow well, since they will comprise a well 
couplet and will be located apprximately ten feet apart; the deep well will be 
i nsta 11 ed first so that the 1 og may be used to guide the dri 11 i ng and 
installation of the shallow well. 

Filter pack material (Colorado Silica Sand, Inc. or approved alternative) 
consisting of clean, inert, uniform sand shall be installed in the annulus to &He 

two feet above the top of the screen using a tremie pipe. Monitoring well filter 
pack and screen slot size will be selected based on the results of the proposed 
grain size testing (Section 3.3). An annular sealant consisting of bentonite 
pellets shall be installed to a depth of 2 feet above the top of the sand. All 
bentonite seals will be allowed to hydrate for a minimum of eight (8) hours prior 
to grout placement. Grout shall extend from the top of the bentonite seal to 3 
feet below grade and shall be iAstalled ~siAg a tremie placed using a tremie pipe 
equipped with a side-discharge or a deflector to prevent erosion of the bentonite 
seal during placement. Grout shall consist of a mixture of 8 2-6 percent by 
weight bentonite and portland type coAcrete cement. A well cover with locking 
cap shall extend from 3 feet below grade to 2 feet above grade and be set in 



concrete which shall extend from the top of the bentonite to grade. The concrete 
shall extend three feet from the well in order to form a well apron. All 
downhole well construction shall be done using a hollow stem auger. All PVC pipe 
shall be washed with a high pressure, hot wash before being installed in the 

well. 

Lengths of well screen and riser shall be joined without the use of 
solvents. At least two centralizers shall be used in each well. Since the 
bentonite seal may be located above the saturated zone, bentonite pellets shall 
be hydrated by adequately wetting with clean water before grout or concrete is 
poured into the annulus. All bentonite pellet seals will be allowed to hydrate 
for a minium of eight (8) hours prior to grout placement. The final design of 
the monitoring wells, insofar as screen length, placement, and location is 
concerned, will be determined after logging and sampling the borehole. In 
general, wells will be designed according to industry standards so as to 
adequately define any groundwater contamination at Lockwood. 

For we-t-l-5- the shallow well placed downgradient of the Oil Storage Area, the 
well will be designed so the surface of the water table will intersect the screen 
at the midpoint; this will ensure the capability to detect and sample light 
non-aqueous phase liquids if present. Screen length and placement can be 
determined through analysis of historic water table elevation data, with the 
mid-point of the well screen positioned at the level representing the average 
water table elevation. Screen length can be determined by analyzing seasonal 
water table fluctuations, and will be of sufficient length so as to account for 
these fluctuations, thus assuring the ability of the well to yield samples from 
the top of the water table throughout the year. 

For wells in which the bentonite seal will be located above the saturated 
zone, such as the Hells the shallow well monitoring the Oil Storage Area, an 
effective seal will be constructed by placing granular (not powdered) bentonite 
in half-foot thick layers, hydrating with several gallons of water between each 
layer until a two to three-foot seal is constructed (1/4-inch pellets may be used 
if granular bentonite is unavailable). Obtaining an adequate bentonite seal is 
important in order to reduce the likelihood of grout contamination. 
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the well until chemical analyses is com~leted; at which time a ~ro~er dis~osal 
method can be utilized. 

After completion of well installation, all wells will be surveyed by a 
licensed surveyor for 1) elevation to top of casing, 2) elevation of grade, and 
3) location. Tolerances for surveyed elevations will be determined to within 
0.01-foot, and surveyed locations to within 0.5-foot. 

All information on well construction shall be documented on well 
construction forms (Appendix C). 

6.6 Well Development 

Monitoring well development will be accomplished through alternating cycles 
of over-pumping and surging. Over-pumping will be accomplished using a portable 
centrifugal pump, since the shallow depth to water at the site is well within the 
limits for suction-lift pumping. The pump will be of the type capable of pumping 
fluids containing solids ("trash" pump) so that it may remove fines drawn into 
the well during development. 

All fluids removed during development will be containerized and stored in 
a sealed container. Proper disposal of the development fluids will be determined 
through evaluation of chemical data from either samples of the development fluid 
itself, or from groundwater samples obtained from the well during the RFI. 

Surging will be accomplished using a surge block designed for 2-inch 
monitoring wells. The surge block will consist of a stainless steel pipe with 
attached stainless steel disc and flexible rings composed of an inert material. 
Due to the fragile nature of the wells, the surge block will be slightly less in 
diameter than the inside diameter of the well, and the surging action will be 
gentle. During surging, the location of the surge block within the well will be 
carefully measured and monitored to avoid the possibility of damaging the well 
by striking the bottom of the well with the surge block. 

Well development will involve several alternating cycles of over-pumping 
and surging. Well deve 1 opment wi 11 be considered camp 1 eted when the water 



produced shortly after a pumping cycle is initiated is of acceptable turbidity, 
as determined using a portable turbidity meter. 

Turbidity of water removed from the wells during development will be 
measured using a properly calibrated field nephelometer (turbidity meter) reading 
out in nephelometric turbidity units (NTUs). A goal of less than five (5) NTUs 
will be used; however, in some cases this level cannot be achieved due to the 
nature of the formation within which the well is screened. In this case, an 
alternate turbidity standard will be proposed during the fieldwork. 

During monitoring well drilling and installation, water from an approved 
source may need to be added to the borehole for such purposes as equalizing 
hydraulic head within hollow-stem augers to prevent 11 heaving 11 sands, during 
p 1 a cement of the art ifi cia 1 filter pack using a tremi e, and when mud rotary 
drilling is used. In such cases where water has been added, an additional 
development standard will be used to demonstrate removal of the added water once 
the turbidity standard has been achieved. This additional standard will be the 
stabilization of successive temperature, pH, and conductivity readings to within 
10% during the removal of two successive well volumes of water. 

6.7 Evaluation of Existing Wells for Re-Development 

As stated in Section 6.3, the following existing monitoring wells will be 
sampled during the RFI: MW-1, MW-4, MW-5, MW-8, LW-1, LW-2, and LW-4. Prior to 
groundwater sampling for the RFI, water samples will be collected from these 
existing wells and evaluated for turbidity using the fiel-d nephelometer, and the 
turbidity standard used for the new wells. If groundwater from the existing 
wells does not meet the turbidity standard, the wells will be re-developed using 
the same procedures outlined in Section 6.6. 



PHASE II 
SECTION 7.0 
ITEM V. B .I. c. 

SURFACE WATER RUN-OFF AND SEDIMENT CHARACTERIZATION PLAN 

7.1 Introduction 

The purpose of this plan is to investigate the nature and extent of 
potential contaminant movement via surface water run-off and sediment pathways 
at those SWMU's where Phase I and II soil sampling results show contaminants 
above EPA proposed action levels. It is Lockwood's intention that the subject 
surface water run-off and sediment characterization plan will adequately address 
all concerns outlined in the Nebraska Department of Environmental Control 
(NDEC)/U.S. Environmental Protection Agency (EPA) Post Closure Permit for 
Lockwood Corporation Closed Waste Acid Lagoons, issued September 29, 1989, and 
effective October 29, 1989. This plan summarizes the activities proposed to 
further investigate the potential for Sij~faee wate~ aAd sediment contamination 
as outlined above. 

7.2 Surface Water Run-off 

During the sampling phase of the Versar, Inc. RFA, it was suggested that 
a potential existed for contamination of surrounding areas via surface water 
run-off and through potential sediment carriers. The facility slopes slightly 
toward the south, with the lowest point located at the southeast corner of the 
site (Sheet 1). Two exterior drainage ditches located along the south edge of 
the property (Gering drain tributary) and east edge of the property (Barrow pit) 
are the receptors for any surface water run-off from the facility. Three storm 
drainage ditches located inside the property boundaries are designed primarily 
to divert water which originates from rooftop or parking areas into the exterior 
drainage ditches. During extreme precipitation events the Gering drain tributary 
and Barrow pit ditch may have standing or low flow water. Irrigation return flow 
from adjacent fields may cause some continuous flow to occur in the Gering drain 
tributary during late summer months. The ditches are otherwise dry during the 



year. The Gering ditch is generally covered with grass, while storm drains are 
sand or gravel covered. 

D1:1e te the 1i 111i tee aRiei:IFit ef JU'eei t>i tati eFI i Fl the Seetts~l1:1ff area (Average 
aFIFII:Ial f)reeif)itatieFI • 14.59 iAehes, NatieAal Weather B1:1rea1:1, Seetts~l1:1ff 

Airf)ert), the relatively high evaf)eratieFI rates, the highly fJCrRiea~le F1at1:1re ef 
tef)seil (silty, elayey saAes aAe gravel), afle the ever all flat s1:1rfaee terraiFI 
(le·,~ s1:1rfaee graeieFit), it is Leek~1eee's ef)iFiieFI that; 1) s1:1rfaee ~~ater ri:IFI eff 
fre111 SWMY's we1:1le eee1:1r eAly e~:~riAg ~rief, iselatee, heavy thi:IAeersterRI eveAts, 
aAe 2) the f)eteAtial fer aeverse eAvireARieAtal iRif)aet via s1:1rfaee ~~ater r1:1F1 eff 
is 1 ew. 

7.3 Methods of Investigation 

Perieeie RleFiiteriFig ef s1:1rfaee ~~ater fle~~ Aear tJessi~le f)eiflt se1:1rees 
(SWMY's) is the 111est effeeti'ie 111ethee ef ieeAtifyiFig the eee1:1rreF1ee ef f)essi~le 
f'el eases \'i a s1:1rfaee ~~ater. Leele~eee f)ref)eses te i Fli ti ally eell eet seeiRieFit afle 
~~ater SaRif)les freRI the eitehes aFIB eraiFIS aejaeeflt te the f)eiflt se1:1ree areas te 
assess the iRif)aet ef aAy s1:1rfaee water r1:1F1 eff. GelleetieFI ef s1:1rfaee water 
saRifJl es ~~ill ~e eeAe iRIRieei at ely fell e~1i Fig a f)reei f)itati eFI e·.·eflt 1 arge eF1e1:1gh te 
f)ree~:~ee flewiAg er staAeiAg water iFI the exterier eitehes aAe eraiAs. SeeiRieFit 
saRitJles will alse ~e iAitially eelleetee fre111 ster111 eitehes fellewiAg a ster111 
eveAt. SeeiRieFit saRitJl es ·,~ill ~e eell eetee fre111 the eitehes A ear f)eteAti al f)ei At 
se1:1rees fell e~1i Fig a tJreei f)i tati eFI eveAt. 

For a complete description of QA/QC procedures for soil and water 
ciaracterization and analyses please refer to Appendix D. In general, sediment 
samples for surface water characterization will be collected at the surface using 
a steel trowel and analyzed for volatile organic compounds (EPA Method 8240) and 
Selected Total Metals (arsenic, cadmium, chromium, lead, silver, and zinc). 

S1:1rfaee water saRitJles will ~e eelleetee fre111 the eitehes 1:1siF1g a 
aef)th iAtegratee ef)eFI 111e1:1th weightee ~ettle, at the eeAter ef ehaAAel flew aAe 
aAalyzee fer EPA Mathea 8249 aAe Seleetee Tetal Metals. AFI efJCFI 111e1:1th ~ettle 

saRif)l er ~~i 11 ~e. 1:1see at varyi Fig f)ei Fits al eflg the ~~ater eeli:IRIFI fre111 the s1:1rfaee 
te the ~ee iFI ereer te allew fer a 111ere ref)reseAtative saRif)le. Flew rate will 



be measHred at each sampling site Hsing 

The following presents the initial sHrface water and sediment . . 
pl aR to be l:.lsed fer each SWMY i R which Phase I . mofn to'f'l ng 
exceed EPA action levels. and II sell sampling 'f'esl:.llts 

7.3.1 Hazandeus Waste Sterage Area 

Sl:.l'f'face wate'f' 'f'l:.IR eff frem this area a . 
ditch to the west aRd eventl:.lally to the G . . ralRS to the storm draiRage 

er1ng trlBl:.ltar;Y S · a· 
proposes collectiRg simHltaReoHs sHrfac . tra.lnltch. Lock~iood 
2) from the draiFtage ditch "Hpst " e wa er samples 1) adJaceRt to this SWMY, 

ream Rear the roof rl:.IR ff 
the Geri Fig ditch A ear the sol:.lth·~esto soHrce area, 3) from 

r COrfler of the facil 't • 4) f 
draifl at the moHth of the a . d'l y,rom the Gering ra1Ftage ltch, aRd 5) fr th G . . 

wate'f' sampliRg poiFtt. 

T•:o SedimeFtt sa 1 'l the barre" R 't w lmp es •n l be collected from the draiAage ditch aRd 
n F 1 • •1 Sl:.la obser·.·ati oAs of sed· t . 

11 to identify a'f'eas ~~here sedimeRt 
ce ectieR is eccl:.lrriRg. If RO sedimeFtt accHml:.llatio . .. . 
or draiFts follo~ .. iRg a precipitat' .. . R lS obser~ea lfl the ditches 

lOft e.eFtt, sedlmefltS will be cell t a f 
areas observed to be "lo• .. lv' "ec erom those 

J 1 fig areas •:here sHrface ·~ate · . 
ifl coFttact with the draiFtage ditches f th 1 r ~ lS most llkely te be or e oRgest pe'f'lOS of time. 

1.3.2 Raw Preduct Sterage Area 

30 ft. x 35 ft · · . Oft a coFtcrete pad approximately 
. lR SlZe. Thls area is sloped slightly to the s . 

The raw prodHct storage area is sited 

a hea'IY raiAfall eveRt wol:.lld draiR Sl:.lrface ... ater iR ot:Jth afld Sl:.lrlRg 
drai Rage ditch 'flhi ch feeds th G . . ~ to the westerR most storm 

e erl Rg S'f'al R tri bHta'f':Y L k a 
collectiAg siml:.lltaAeoHs SHrface .. t.oc woo proposes na er samples 1) ad~aceAt t th' S 
draiAage ditch, 2) from the draiFtage ditch "Hpstr .:e1sWMY iR the 
area 3) f h · . eam Aea'f' the roof rHFteff soHrce 

,rem t e Gerlflg Dltch Ftear the soHthwest cerRe'f' of .. 
from the Ge'f'iflg ditch "Hpstrea " the faclllty, aRd 4) m er west of the facilit:Y ~1 . 
measHred at each sHrface 'later sa l . . ew ~n 11 al se be ' mp lRg peiRt. 



Two Se~iment sam~les •~ill ee cellecte~ fpem the ~Painage ~itch an~ 
the Gering Drain. Visijal eesePvatiens ef se~iment accijmijlatien, if any, in the 
ditches an~ drains in this area ~~ill ee used te identify areas •~here sediment 
collecting is taking place. If ne sediment accijmijlatien is eeser·1e~ in the 
~itches er ~rains following a preci~itatien event, se~iments •1ill be collected 
from these area's observed te ee "lew lying" areas whePe Sijfface water is mast 
likely te ee in contact with the drainage ditches fer the longest ~eried ef time. 

7.3.3 Sera~ Heta1 A~a 

Sijrface water from this area weijl~ drain to the drainage ditch te the east 
an~ eventijall y i nte Gering Drai A te the seijth. Lecl(•~eed pre~eses cell ect i ng 
st:Jrface •1ater sam~l es from 1) the met:Jth of the adjacent storm drainage ditch and 
the eerre•1 pit ditch, 2) from the eerre•1 flit ditch "1:1pstream" of the me1:1th of the 
storm water ~Pain, an~ 3) from the eerro•1 ~it ~itch "ee•~nstream" of the met:Jth of 
the storm drainage eitch. 

T•1e sediment sam~l es ~~ill ee cell ected from the drainage ditch and the 
Gering Drain. Visijal oBservations of sediment accl:lml:llatien, if any, in the 
eitches and drains in this area •dll ee ~:~see to ieentify areas .:hePe seeimeflt 
cell ecti en is taking fll ace. If no seeiment acct:Jml:ll ati on is eesePved i R the 
ditches er erains fellewiRg a precipitation event, sedimeRts will ee collected 
from these area's eeservee te be "lew lying" areas where s1:1rface water is most 
likely to Be in COfltact With the Bfainage ditches fef the leflgest f)efiOB of time. 

7.4 Further Gharaeterizatien 

Based t:Jflon the res~:~lts of the samt~les collected at er Aear each peteRtial 
fleint sel:lrce, mere intensive sampling may ee re~l:liree. If the iRitial peiAt 
se1:1rce sampliflg shews centamiAants are preseAt in s1:1rface water or seeimeAts 
aeeve EPA action levels (Table 1.9 aAd 6.4), the fellewiflg parameters •till ee 
establishes: 

1. Fl:lrther meAiteriAg lecatiefls. 
2. Area flew ceAeitieAs. 
3. Fate ana extent ef COFitaminants. 



The aBeve criteria 'ltill Be estaBlished BY defiAiAg the physical attriBijtes ef the 
wastes aRd the araiRage system. DefiAitieR ef t>hysieal attriBijtes will iRclijde 
~~aste charaeterizatieR, draiRa~e area characterizatieA, iRfiltratieR aRd 
raiAfall/rijAeff measijremeRts, chaRAel characterizatieA, aAd Back~reijAS 

ceAtamiAaAt levels. 

CharacterizatieA ef the fate aAd exteAt ef ceAtamiAaAts iA Sijrface ~~ater 
rijAeff BeyeAd the i mmeai ate area ef the leck~teed faeil i ty ( i . e. , arai Aa~e 
ditches, CeriA~ DraiA) ceijld iAvelve cellectieA ef Sijrface water, Bieta, aAd 
sedimeAt samt>l es i A the Geri Ag Drai A frem Leekweed te the Platte River. Net 
eAeijgh iAfermatieA is availaBle at this time te t>laA Sijch aA exteAsive Sijrface 
~~ater rijAeff samt>liA~ t>laA. Sheijla Sijch a plaA Be Aecessary it ceijld iAvelve 
BiemeAiteriA~, hydrelegic meAiteriAg Sijeh as periedie er permaAeAt fle~t 

measijremeAts iA the GeriAg draiA, aAd statistical evalijatieA ef data. Sheijld 
ceAtamiAaAts Be feijAB leaviR~ the area ef the facility, a mere exteAsive Sijrfaee 
water rijAeff meRiteriAg plaA ~till Be SijBmittea. 



TCLP2 Tatal3 EPA Methaa EPA Methaa laeatiaAs N a . a f 

Samf)les Metals Metals 6244 82405 

Hazat'aaus Waste (sail) 1 X X 

Ra~1 Pt'aauet (sail) 1 X X 

Baffa~~ Pit (~1atet') 2 X X 

GefiAg 9faiA (sail) 1 X X 

GefiAg 9faiA (~latef) 2 X X 

10Ae samf)le is a field duf)lieate. 
2TCLP Metals: at'seAie, cadmium, ehfamium, lead, silvef, aAa ziAe. 
3Tatal Metals: at'seAie, cadmium, eht"amium, lead, mel"CI:!fy, silvef, aAa ziAe; aA 

~:~Afiltet'ea samf)les. 
4Methad 624 f)at'ametet's:. See Af)f)eAdix C 6. 
~Methad 8240 f)at'ametefs: See Af)f)eAaix 9 1. 



PHASE . II 

SECTION 8.0 
SAMPLE ANALYSIS REPORT AND 

SCHEDULE OF IMPLEMENTATION (PHASE II) 

8.1 Report 

A report of field activities will be submitted to the Nebraska Department 
of Environmental Control and EPA Region VII. The report will include 1) a copy 
of the laboratories report of findings including the quantity of each of the 
parameters assessed in the analysis and the detection level for that particular 
analysis, 2) a copy of a field sampling survey form which provides information 
on field parameters measured, purged volume and rates, depth to groundwater, and 
comments relevant to the sample collection, and 3) a site map showing sample 
locations. Data will be presented in tabulated form. 

8.2 Schedule for Implementation (Phase II) 

8.2.1 Soil5 and Sediment 

For each SWMU in which Phase II soil and sediment sampling is required a 
Phase II sampling grid and characterization plan will be submitted within 45 days 
after Phase I sampling is initiated results are received. Phase II soil and 
sediment characterization and sampling will be initiated within 30 days following 
EPA approval of the Phase II sampling scheme. 

Phase II soil and sediment characterization and sampling results will be 
completed and reported to the EPA within 60 days following initiation of Phase 
II field activities. 

~ Groundwater 
8.2.2 

Installation of monitoring wells will be initiated at each S'i'JMU Hhere 
groundwater is likely to be im~acted within 90 days following initiation of Phase 



II soil sam~liRg. within 45 days following completion of grain size analysis of 

samples obtained from the pilot hole required in Phase I. 

Results of groundwater analyses will be completed and forwarded to the EPA 
within 45- 15 days following iRitiatioR of Hell iRstallatioR Lockwood's receipt 

of laboratory findings. 

8.3.3 Surface Water aR~ Se~imeRt 

Surface Hater aRd sedimeRt sam~liRg will be iRitiated at t~e first raiRfall 
eveRt 1 arge eRoug~ to ~reduce ruR off fell m#i Rg submittal of P~ase I I soi 1 

sam~liRg results. 



APPENDIX A· 
. .··.. ··::-::. . 

.··· ... · . ·.. ··· .. ·· .··· .. 

BORING··· LoGs· AND 
. .. . 

. · .. 

WELL CONSTRUCTIQN.·.·DETAILS 

·FOR MW WELLS 



,~ 
~.~~~--------------------------­Hoskins • 1.\'estern • ~onaere~ge:. ;:-c. 

~ockwood Corporation 
Highway 92 East 
Gering, ~ebraska 69341 

Attention: Mr. Roy Dugan 

Reference: Groundwater Monitoring/ 
Spent Acid Evacoration Ponds 

::ear Sir: 

?.0. 3ox 30330 323 i :~~e~~ 

, a . - ' ~?86 

This 1 etter and its attachment is forwarded as an update on :!1e 
status of groundwater conditions at the spent acid evaporation ponds. ~t 
is also intended as a response to requests made in the NebrasKa Depar~­
rr.ent of Environmental Controls (NDEC) October 3, 1985, letter (Exhibit 
I). 

The attachment is a packet of the drilling legs, the as-built plans 
of monitoring wells, a site plan and a spread sheet of groundwater 
quality at monitoring sites. The packet should be kept as a permanent 
record, monthly/quarterly data can be added as needed. 

Summarv of Events 

Eight monitoring 'Hells and two r.ionitoring/interceotor ·,o~e11s were 
~nsta11ed by ~lelson Wells, :nc., between Octcber 7 and October ~0, 1985. 
:nspection and collection of drilling samples was performed by Don 
Kuhlman of HWS. The packet includes drillers logs provided by Nelson ana 
description logs of the samples provided by HWS. The depths shown on the 
drillers logs refer to changes in material detected by the drilling 
action. The depths shown on the description logs refer to the intervals 
from which the samples were recovered. The drillers logs refer to gravel 
detected by the action of the bit which did not appear in the samp 1 es 
because the bit probably ground the gravel particles into sand. 

The drilling was performed by the direct rotary method using water 
as the circulating fluid. The ten completed wells were developed by 
pumping dri11ing fluids and fines with a submersible pump. '..Jell yields 
ranged from 5 to 35 gallons per minute. 

The monitoring wells were sampled under chain-of-custody documenta­
:ion accoraing to NOEC standards on November 7, 8, and 9, 1985. A second 
sampling was performed en February 25, 1986. 

Professional Services Since 1944 
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UIICiotlurDaa Soli SOIIIDIIt: 3·in.o.O.II'Ion•wooltCIIuCit140·101'40IIIIIItri 30·1n.Folll2·111.o.o.Soii1•00trll So111ooar Slltll • lf 2. . ' 

w•lol~ot111tt Con11111, '~'•I O•Ory Otntlly, QCf ll'tllttrallon AttltiOIICI: N•IIOWI Dlt loot oor. :s-9-6S 

Elt• o11o11 0 .,fll Grouo I 
DIICPIOtiCift of MCitttoCIII s•••••er ... l "1111., •• ,J Sy11111o1 No. 

~ 3378 : CL S i 1 t·t c 1 a v, 11°' 
• J ;0 fine sana, darK 

brown, :-::oist, 1JW elasticity - -
- 1-

J 1-
"'' Si1 tv c;az, same as above, 30~~ ' l.l. 

fine tO coarse sand, dark bro\-m - -
=~ -

I 
6 - 1-

SP Sana, fine - .. fines - to coarse, :J :~ - brown I 

-: --
..: 

~ 

- ~ . Water Level at 9.4' 

1~ 
on 2-25-J6 

r-

- 1-

-
- i-

: - 1-

...: 1-

i5- r-

: - -
-

17 -SH Silt;t Sana, fine to meaium, 
1 = ., fines, brown ;:) ;. - -

19 -•. SP Sana, r1ne to coarse, :J;c. nnes, 

20 - brown. 

101•1 



WESTERN LABO!fAiO!f!ES 
'Aater1ats Engtneers 

825 ··• Stre '' l..iiiCOIII, NtlttOIIO 

BORING LOG 

eo'"'' !Ill ttllo a i=!otary w/ circulauon water 

~ROJEC7 

Lockwood Coro. 
Gering, ~lebr·as Ka e 

84/3936 .G3 

Stonaara Ptllttratton Tt '' lor•n• ~o ''-l 

Una•srurota Sool Samoter: 3-•r~.o.a. 111111·•••••• tuot 140-llt.Hammer! 30-ln.Fatt lz-ln.o.CI.Sottt•llorrtl Somottr Sllttl 2 ~~ ; 

;..-..o'""" Conttnt, ,..r O•Ory o ... .,,.,, pet "'"'"attan lttttllanc:e; H•lto•• oer toot oat• ~0-9-63 
El.t•ottall ~a'" 

Grouo j 011orlott 011 of MOIIrtOII Sllllott lllo-

:... 3858 
SyiiiMI Ho. 

: SP Sand, same as above 
ltomo r 111 

3857 21 ~ 
CL Siltv clay, yellowisn orown, 

- meaium to nigh plasticity, hard 
-: drilled sample is in the size ~ 

. of fine gravel • (Brule Forma-
-: tion) ~ 

- .. 
: 

2~- -
- ~ 

27 ~ 

: 
- -
-= -
- -
- .. 
..: 1-

- -
: 
- -
~ -
- ~ 

. 
- .. 
: 

-= --
-: -
: -

tOI•o 



WESTERN LABORATORIES ~ROJECi 

azs ··;• srre ,, l.oiiCOIII, NtOtOSIO l..oci<wood Corp. 
Gering, ::ebrasKa 

BOR!NG :..JG 34/3936.:2 

6oron9 lliltiiiOCI ~otary w/ CirCulatiOn 'Nater Stanaara "'"'"''''" Test 8oflll9 ... '·'-2 
UnclllllltOICI Sool So111011r. 3·•11.0.0. llllll••tlltCI 11101 140·10.HOIIIIfltr; 30·1n.Fall jZ•on.o.CI.Sollt•OOtrll SOifiOitr Sllttl l ~ f 2 
••Moouo.re Conttnr • .,.,, O•Ory Oentlly, ;c:f PtnetrattOII AttiiiOIICt: N•IIOWI Ott fOOl oatt 10-10-oS 

Ela-.~on o(f'" Grouo 1 OtiCrl D II On of ,.,.. .... , .... Rtlllltll SymMI llotttltiOII No. I 
-3878 - CL Silty clay, 10% fine sanas, 

I brown, law plasticity. - f-

- . - f-

- -
- -

5 '"""': f-

6 
: 

~ 

CL Silty clay, 45% fine to medium 
- sands, orown, law plasticity. -
: 

...: I'" 

-: f-
Water Level at 9.2' 

10 
on 2-25-86 

3 
f-

SM Sand, fine to coarse, grey, 
~;· :o~~ brown fine - olnes, -gravels. 

- ~ 

-
-: ~ 

: 
- f-

15- --
--- -
- i-

- f-

- -
20 : I 

I 

101•0 



WESTeRN LA80RATORI£S ?ROJECT 

'11 a t e r ' a 1 s :: n g 11''1 e e r s 
925 ·•·• $Httt !..Jncoln. Ntorot•o Lockwood Core. 

Gering, ;lebrasKa 
SORING :..·~G 34/3936. :c 

Borrn9 "'''IIOO j::lorary w/ ClrC:.~Ianon water Stanoaro .:tenttrlltOn 'rttl eo rtn9 No •'·1- 2 
Uno•Sturou Soli Somottr. 3·;n.o.o. rrun-•olltO 11111t 140·111 l'lommtrl 30-ln.Foll !2-ln.o.o.Soiii•IIOrrll Somottr Sllttt ? ,, 

••lolottlurt Con11n1, "·' 0 • Ory OtntiiY, g;f Ptlll!ro!lon AtiiiiOIICt: Pll•llo•• oar 'oot Oatt 10-10-85 
Eltvot•on o!~~~~ Grout I Ottcrtollon of Salllott 11ow1 j 

Sy111001 Mattr•ata 

- 3858 
PliO. 

: SP Sand, ~edium to coarse, grey, 

I - ~ines, 20% fine gravels. 

" ..... , .. 
-: -

·- -
...: -

3863 24 ~ 

- CL (Bruie Fonnation J 

I 
25...;; ~ 

-- --
27 -

- -
-: -

....,;; :---
-..: 1-

- --
: - -

..: -

- ~ 

..: 1-

-: 1-

- 1-
--..: -
-

101-o 



WESTERN t.ABOITATOITIE'S PROJECT 

'.1 a r e r ' at s E n g 1 n e e r s 
825 ·" Stre '' i,.oiiCOIII, NtiHOSlll Lockwooa Corp. 

Gering, ::ebrasKa 
BORING ~:G 34/3936.:3 

aor•"Q '~~ ttno o l=lotarv w/ carcu1auon water Stonooro· i=ltllttroroon Teat 8o PIIIQ II 0 ,'·1- 3 

PtllllrCifiOII A til lfCIII Ct: N•IIOWI otr fo 01 Oott 

Elavor•on 01~111 GrOIID I 0UC1111tl011 of ''"'•
10 11owtj ,., .... , .. 

SyiiiMI Mottrolll No. 
~ 3879 CL Siltl cla~, 20% fine sands, 

...: darK crown, low plasticity. 
t-

~ --
- -
- !-

5 
~ !--

- ,.. 

I - t-

-- t-

9 !-

: SP Sand, fine to coarse, s:~ fines, 
gray, s:~ fine gravels Water Level at 9.9' 

10- - on 2-25-a6 

- -
-
- -
- ... 
: - 1-

15_ !--

- t-

-
- -: 
....: -: 
- -

20 

eo•-• 



W£ST£RN LABORATORI£5 ~ROJECT 

'.1 a r e r 1 c 1 s :. r. ; 1 n e e r s 
825 ··." Strttr !.rncoln, Ntllrot•o ~ockwooa Co ro. 

Gering, ~ebraska 

SOR!NG ~~G 84/3:?36.:3 

Borrno "'""oo Rotary w/ c~rcusauon ·.vater Stonooro ;:lenttrotron Tttt 

I ' 
UnortturotO So•• )OIIIIIttf. 3·•110.4. lftiii••OIItcl IUIIO 140•111.1•10111111tr! 30•1n.Foll 12·in.o.4.SIIIII•IIOrrtl Somllltr Sltttt 

••-.tOrSiurt c~"""'· "·I O•Ory ~tlllrty, DCf Ptntlrollon Rttltlonct. N•llowt Dtr toot 

Elt•'"'OII 

1- 3859 

1.01•0 

Q.tb'l n Grou• 1 ~ sy111eo1 Oncrt11110n of MottrrOit 

: SP ~' same as above. . . -

,s ....... !t ... l 
No. ' 

I 

I 
... 

-
-
1-

1--

-
-
-
1-

. 1--

1-

1-

1-

... 

1-

... 

oor. 10-10-as 



WESTERN LABORATORIES 

'v1ater•ats Eng•neers 
8 2 S •;" SIr I I I · \.;IIIC:OIII, NtOtCIIICI 

BORING :...:G 

?ROJEC7' 

Lockwood Co rc. 
Gering, ~lebras Ka 

34/3936.:3 
llor•no i'AIIIIoll Rotary wl c•rcu1atron water SICI114CitCI PtllllrOitOII Tttl 

I I 

UIIIIISiurOtll So1l SCIIIIOII" 3·•11.o.d,IIIIII••OIII41YOti40•111.1'1CIIIIIIIIrl 30•III.FC111!2·ift.O.II.SOIIt•OCirtll SCIIIIOIIf Sllttr l ~~ 2 
• •lolo•uurt Conttllt, 'l'ol 0 ° Ory 0111111y, gc:f PtllllrCitiOII RCIIIIICIIIC:t: l'f•IIOWI Dtr 'OOI 

Elt y 0 II 011 

- 3879 

101-• 

Oaptll Gnuo 1 
Q SriiiiOI 

- CL . 
-: 

--
....: 

-. 
: 

5"""': 

: -

-: 
: 

a 
: 

..: 
: 

10-

-
12 

: -
14 : 
15....;; 

-
: 

....: 
: 
: 

-: 
: 

...: 
: 

?n : 

sc 

SM 

SP 

OttOtiOIIOII of MCitlriCIII 

Silty sand, 15~ fine sand, dark 
brown, low plasticity • 

Clayey sand, 40% fines, fine 
to coarse sand, brown, slight 
plasticity. 

Sil t:t sand, 15% fines, fine to 
coarse sand, brown. 

Sand, fine to coarse, 5% fines, 
brown. 

SOIIIOio"llo .. ' 
No. 

1-

1-

~ 

~ 

-

" ..... , .. 

Water Leve1 :t lJ.3' 
on 2-25-66 



WeSreRN LABORArOR!eS ~ROJECT 

s 2 5 •;. s ,,. • ' -tftCOin, NtOIOIIO LOCKWOOd Corp. 
Gering, ~ebrasKa 

80RI~G :...OG 84/3936.:3 

Sorrn; 'lltlftoo ;:lotary w/ c~rc:.uauon water Stonooro ~Jtntrror•on Ttlt 

. ! / UnOilluroeo Sorl Somg~tr. 3·•n o.o. tftln·•••••o tuOt 140·10 wommtr! 30·1n.Foll j2·ill.o.O.SDIIt•OOrrll Somgrer Sllttf 2 of_ 

w•IIIIOtllurt C~nrtnt, ~.1 O•Ory Otn11ty, ~cf PtftllrOIIOft "IIIIIOftCt: ,..•IIOWI ptr foot 

(It' 011 Oft 

~a''" I GtOUI I 011Cf1Dtlon of MO II II Oil So••••ta• ... "•• ,, .. 
- 3859 

s, ...... ,..0. 
SP Same ~s above 

-fine to medium, Sf.t Siltv sana, 

..: zo~ ~lnes, grayi~h brown • -
- ... 

- f.-

-
I 25 -=· r-

r 
-

3853 

I 
26 -

CL (Bruie Formation) 
27 -

- f.-

-
- f.-

- ~ 

- 1-

- ,.. 

-
-: !-

-: 1-

....;: 
~ 

-
- f.-

-
-: -
-- -
- 1-

101•1 



WESTERN LABORATORIES ~ROJEC7 

'11 a t e r ' a ! s E n g 1 n e e r s 
az~ · ·· itre" L.iiiCOIII, Ntllrot•o Lockwood Co ro. 

Gering, ~ebrasKa 
BORING LOG 84/3936.JS 

lhr•"~ "'""oo Rotary w/ c~rcutauon water Sto11ooro ,:ltllttror•oll l'ttr 

UIIOttrurou So11 So~t~tttr. 3-•n.a.a. llllll••llltd 11101 140·111."11111111PI 30•111. Foil j2•iii.O.d. Stiii•Oitrll SOIIIDIIr SIUII 1 ~~ ? 

•• "'o•trurt Collltlll. "'•I 0 • Ory OtiiiiiY, ~cf · Iii t tt If rOil 0 II R I II It I II C I; fife I Ia w I D I r , 0 0 I Oolt 10-9--35 
£i.e a OIU Oil O~DIII GtOIII 

s, ...... 
~3879 : CL 

-
-
--
-

_: 

5_ -
-

7 
SM 

-
-

10...;; 

-
-

12 
Sf·t 

-
-:: 

15_ 

-
-
-
-:: 
: 

....: -
20 : 

101•0 

Oourt o 11011 of Mottrtlll 

Sil t:z: cl a:z:, 15% fine sand, 
dart< crown, low elasticity. 

Silt:z: sand, fine to medium, 
lS% fines, grayish brown. 

. 

Silt;t sand, fine 
- -~ 

to medium. 65% 
medium sand, 15% fines. grayish 
brown. 

s .... , •• -,, ... 1 ,. .. 

!-
I 

t-

' 

!-

1-

I-

-

-
-
t-

I-

!-

-
t-

!-

I-

t-

1-

1-

-

"'"'''·· 

Water Levei 3.t 
on 2-25-a6 

i , ~ ' ...... 



WESTERN LABORATORIES ?ROJECi 

'i1atertc:s ::ngtneers 
~IIICOIII, NtltrOIIO Lockwood Co ro. 

Gering, ~ebrasKa 
BORING 84/3936.:3 

Borrnq ~ • 1110 Cl· Rotary w/ carculation water SIOIIdOtd PtlllltOioQII Tttl Borrnq No :·1- 5 
UnCIIIIurOeCI Sorl SoiiiOIIt: 3·•11.0.11. llllll•wOIItCI 11101 140·10.MOIII1111tl 30•1n.Foll 12·1n.o.d.SDIII•OOrtll SOIIIIIIt Sll111 2 of 2 

w•Moruurt Conltnt, "•I 0• Ory Otnerty, gef PtntltOIIOII RltltiiiiCI: N•IIOWI Ott 'oot Odtl 10-9-.SS 

-EltJ~S'~" ~(f'" 
Grou• Ouctt o 11 on of ... ,.,. ... 51111011 ,, ... ,. IIIII t I I SyiiiOOI No. 

: SM Same as doove. 

- 1-

-
-: 1-

-- 1-

3855 24 -
(Brul~ Formation) 

25- -
-..: 1-

-
- 1-

-- 1-

-
..: 1-

-
30 - --

- -
. 
- 1-

: - .. 
--
- 1--- ~ 

: 
- 1-

- 1-

: 
-: --
-· --
: 

101·• 



WESTE"RN LABORATORIES 

'.1aterrcls Eng1neers 
a 2 s ··~ • ; " • " 

BORING L.QG 

PROJECT 

Lockwooa Core. 
Gering, ~ebrasKa 

84/3936.J2 
ao''"' ,.,,,., l=!otarv w/ carculauon water Slanaatl FltntttCIIIOII Tttl 

UIIIIIIUtOtl Sotl Somoltt; 3·iii.O.O.IIIIII••OIItllutlll40·111.1111111111tj 30•1n.FofiJ2·iii.O.I.Stlll•llltttl SOIIIIIIf Sllell 1 of 2 

••"'o•uure Conlin!, '~'•I O•Ory Otntoty, DC:f Penetration lllellstanc:e; N•IIOwl Dlt 'oot DOlt 1Q-7-o5 

EltYCIIIOn 

~ 3879 

101-• 

Ottlll GtCIIIO 
0 s, ..... , 

...: 
-
-

3 

-
5 --

: 
-: 
. 
-
-
-

10-: 
-
--
-
-
-
-

15-
. 
-
-
-..: 
-
-. 

20 -

SM 

SP 

Oucra Itt on of Ma 1 a r 1011 

Silty sand, fine to medium, 
35% fines, grayish brown, 
slight plasticity. 

Sand,-fine to coarse, 5~ fines~ 
5% fine graveis, grayish brown. 

s ....... ,, ... , 
'to. 

~ 

1-

~ 

1-

1-

1-

1-

1-

~ 

-
1-

~ 

~ 

~ 

-
-
1-

1-

t-

lllt1111r•• 

Water Level at 9.1 1 

on 2-26-86 



WE'STE'IfN LABOITATO!f!E'S ?ROJEC7 

'11 a t e r ' a : s :. n g 1 n e e r s 
82!! ·~· Sire" !..ockwood Cc ro. 

BORING ~CG 34/3936.:3 
Gering, ~ebrasKa 

Sort no "'e111o o Flotary w/ c1rcu1auon water Stanooro ilentfrallon rear 

UftOotturDIO Sooo SOIIIOter: 3-;n.o.o. 111111•1001110 IUDI 140-III.HOIIIIIItf: 30•111. Fall jz.;n.o.ll. SOIII•IIOrrll SOIIIOitr Sliter 2 ~~ 2 
I 

••MOttlurt Conttnt, •·I 0 • Ory Otntlly, ~cf· Ptnerrollon Rttltlance: N•llowt 111r 'oor oott 10-7-aS 
EltYOIIOII I o~~~~ Grouo I 

DUCtiDIIOII Of Mtttttatt 50111011 ..... .. ........ SYIII .. I No. 
- 3859 SP Same as above. 

- f. 

: 
-:: f. 

. 
- f. 

-: ~ 

25 : - -
- ~ . 
..: 

~ 

. 
- ~ : 

- ~ 

3849 30 

CL (Brule Formation) 
~ 

- ... 
-
- ~ -
: - ~ 

. 
- 1-

35 -
1--

- ~ 

: 
-= 1-: 
: ' 

-: 1-
: 

-= 1-: 
: 

101·• 

L_ ____ _:_ __________________________________ , _____ ,_, --- -.---- , ____ , ___ , __ 



WESTERN LABORATORIES 
V1 c t er 1 a 1 s Eng 1 nee r s 

825 '· Stre t1 :.onco1n, "'tOroslo 

BORING :..OG 

?ROJECT 

Lockwood Corp. 
Gering, ~eorasKa 

84/3936.:3 
Bo""' ""''"oo 11otary w/ c.rculanon water Stanoara Ptnttrotoon T'ttt Bo ""' .. o ,'·1- 7 

Unao11uroeo Soot So11111tr: 3·•n.o.o. rlltn•wottta ruot 140·1tl.i'IOIIIIIIOrl 30•111.Foll jz.rn.o.a.Sollt•Oarrtl So111011r Sitter l "' 2 

w•IIIOIIIIHt Conttnr, "•! 0• Dry Otntoly, get Penetration ltttlatonct: "'•llowa otr loot Oott l0-8-B5 
Elt .. OIIOII 

~ 3879 
"'''" Grovo 1 Q Sy111101 

CL 

--
...: 

4 
ML 

....: 

-
-: . 
-

9 
. SM 

10_ . . 

-
-

0UCfiDIIon of MOtltiOII 

Silty clay, 15% fine sand, 
dark brown, low plasticity. 

Sandy and clavey silt, 35% fine! 
sana, ~ellow1sn crown, slight 
plasticity. 

Silty sand, fine to medium, 
25% fines, brown. 

13-.r---T------------------------· --

-
. 

15....; 

-
-
-
-: 

20 -

SM Silty sand, medium to coarse, 
SP 65% medium ~ands, 10% fines, 

brown • 

SOIIIOII Blowe 
Ha. 

1-. 

-
-

1-

-

r-

... 

... 

,. ..... ,.. 

Water Level at 1~.2' 
on 2-25-86 



W€ST£RN LA80RATORI€S ~ROJEC7 

'.lftCOIII, NtiHOIIO Lockwooa Core. 
Gering, ~ebrasKa 

BORING LGG 84/3936.:.: 

8orr119 'llttlloo ~otary w/ c~rcu1auon water Stonooro liltnttrotooll Tttt 8ot111q ~o >1-7 

Unel&uurou Soo1 Somoatr. 3·•11 o.a. III&II••OIIto tuat I•O·&b.Mommer: 30•111 Foil iZ·III.O.CI.SOIIt·borrtt Somottr Sliter Z ,, 2 

w•~oouurt Collltlll, ""•l.o•Ory Otlltoty, oc:f PtllttrOIIOII RtiiiiiiiC:t: N•llowl Otr foot Oot t 10-8-55 
EltYOIIOII OtOIII Grouo 

Oucraorlon of "''""'" som•ttjetows "IIIII ra I 
-3859 

20 Symllot No. 

- SM Same as above. 
- SP - -
- -
- !'-

3855 24 r-- CL (Bruie Format 1 on 1 --
25-= -

- -. 

·- !'-

- r-
-

...: r-

30 ~ 

-
-:: -

-

- 1-

- 1-

- 1--- -
- -
- 1-

: - 1-

-:. -
: -

101·• 

1', ,, 
' 



WESTeRN LABORATORIES ?ROJEC7 

'A a t e r ' a 1 s E n g 1 ~ e e r s 
azs · • Stre" :.tnc:Oift, NtlltOIIIO Lockwood Co ro. 

Gering, ~ebrasKa 
BORING : .. :~G 

loronq "'""oo l=lotary w/ ctrcutauon water SIOIIOOtO PtnttrOitOII Tttl 

•""'l)•llurt Cartlllll, "•I O•Ory Otrttlly, DC:f PtlltlrOIIOII "tlltiOIICt: H•IIOwt Dtt tool oo" 10-10-aS 

Elt' Oil 011 OtDIII Grout 1 Oucrtollon of MtttttOII · 
, ....... !lowe "'"'•"• : 

~ 3879 
0 Sy111 .. 1 ,.. .. 

CL Silt~ clal, 15~ fine sand, dark 
j brown, 10W plasticity • 

....: -
:- -
- 1-

- 1-

: 
5 - -.. 

SM Silty sand, fine to coarse, 
: 30% fines, dark brown. - ... 

- 1-

-..: -
....: -
: Water Level at 9.7' 

10- - on 2-25-86 

- 1-

- --
--- -
: 
- ... 

15 1-: SM Silty sand, fine to coarse, - ZO% fines, 20% fine gravel, ....: brown. -
-- -
- .. 
~ ~ 

-.. 
?n .. 

101·• 



W€ST£RN LA80RATORI€S ?ROJECi 

',1 ate r 1 c 1 s Eng 1 nee r s 
azs •.• Street "''"COlli, 'UOrOIIO LOCKWOOd C:: ro. 

Gering, ~ebrasKa 
BORING ~8G 34/3936.:3 

!lor• nq "'erno o ~otary w/ c•rcu1auon water Stonctorct ~lllltrOtiCIII r.,, llor•no ~a :-1-o 
UlldtSiurOICI SCI II SCIIIIIIIU; 3·iii.O.O. lftiii••OIIId IUOI 140-IO.HOIIIIIIOri 30•111. Fall lz•i/1.0.0. SIIIII•OOrrtl 50111111" 511111 2 lf 2 

oot1 • 10-10-as 
EIIYOIICIII 0111111 Grou11 

OucrliiiiOII of js•::"'etowei Remar111 20 SyiiiOOI Mlllrooll 

~ 3859 : SH Same as above. 
I - ... 

- ~ 

- 1-

- f-

3854 25 -CL (Brule Formation J 

-- -
: 

27 -
-: f-. 
-: 1-

~ 1-

- I 
f-

- 1-

- 1-

- 1-

- 1--. 

- 1-

- f-
. 
- ~ 

. 
- ~ 

: 

101·• 



W€ST£RN LABORATORI€5 ~ROJECT 

'11ateriO!S Engrneers • 
aB · ·· 5 tr t t 1 l..oiiCOIII, NtDtCIIICI :..ockwooa Co ro. 

Gering, ;:ebrasi<a 
30RING !..'JG 34/3J25.:3 

iiCI"'"' ""1111oC1 ~otary w/ c•rcuaat10n water SIOIHIOrCI FltllllltOitOII Tttl 

UIICIIIIIIItDICI Sool SCIIIIOitr: 3·oii.O.CI. IIIIII•WOIItCII tuDti£0•III.MOIIIIIItr~ !O•III.FOII l2·in.o.CI.Sollt•110trll SCIIIIOitr $1111111 : lf 2 

w • llloouur t 
Conrent, "·' O•Ory 

Otntrly, ~ct. PtlltlrllfiOII "t II tiCIII Co: N•llowt .. , I 0 Cl I Otlt 10-9-65 
Eteva11o11 00''" Grout 

DOIOrllfiOII of 
,, ...... I 

SyiiiiiOI 
,.,,.,., .. 

No. 
., ... , 

"'"''"' t- 3879 . CL Silt;! Cla;!, 15% fine sands, . darK crown, 1ow plasticity. - 1-

- 1-

-
..: -
- r-

-
5 I 

1-
SM Silt;! sand, fine to medium, 

20% fines, grayish brown. - -
I 
I 
i - ... 

I 
. 

....: i-I 

-..: i-

-
10- ~ 

- 1-

- ~ 

-: ~ 

-
14 1-

SP Sand, fine to coarse, 5% fines, 
15_ 10% fine gravels, grayish ~ 

brown. 

- i-

-
-: ~ 

. 
- 1-

...: r-. 
20 • 

101-o 



WeSTERN LABORATORIES · ~ROJECT 

'11 a t.e r 1 a : s :: r: g r n e e r s 
825 •.;• Stre" Lockwooa Core. 

Gering, ~lebrasi<a 
SORI"JG ~0G 34/3936.:3 

Bo''"' MetlloO Flotary w/ c~rcutauon water Stonooro Ptnttrotron Teat 

I I 

UnOriiYrDtO Sorl SomDitt: 3-:n.o.o. rtlln·•ttltO lyOtl40·tll.i"'Ommtrj30·1n.Foll jZ-in.o.o.Scllll•llorrll SomDitr Sllttl 2 '' 2 

••M$rtrure Conrur, .,,j O•Ory Oentrry, oct Ptnerrollon Ftttlttonce: N•llow• oer foot Oott· 10~9--35 

~ 3859 
Oeorn Grou• I 20 s.,111 .. 1 D11crrouon of llrlotlrroll 

: SP Same as above. 

Ell. 0 II Oil 

-
. -. 

-
---
: 

25 3854 -
CL- (Brule Formation) 

-
27 

. 

-: 
..: 
: 
: -
-: 

-
-
-
: -

-: 
_: 

-
-

' -
: 

•o•-• 
- --------- -------------------- - -----------

SOIIIDIO 111 ... ,1 

1'110. 

-
-
-

-
-
-
L 

~ 

-

-
-

"···,.· 



WESrERN LABORArORIES ~ ROJECT 

\11ater~als Er.g1neers 
8 2 5 ·~ • $ I rt II i.IIICOIII, ~10r0110 Lockwood Co rc. 

BORING ~OG 
Gering, ~ebrasKa 

84/3936.:3 I 
!ar•"O """"ao l=lorary w/ carcuaauon water SIOftOOrO iltllllrOIIOII Tttl lorrnq No MI -2 

UIIO•tturou Sari Samo11r: 3·•11.~CI.IIIIn-wolltlltuOti40•".Mommerl30·Ift.FolljZ·In.o.o.Sollt-oorrll Somoltr Sllttt 1 '' 2 
w•lllotsturt Conttnr, ~.j D• Dry Ot,.llty, ~cf liltltetrlfiOII AtllltiiiCO: H•IIOWI Olr 'oat 

Ete w o" 011 

-3878 

101•0 

De otll Grouo 1 
Q SYIII .. I 

: CL 

3 

-
: 

-. 
- -
:J -

-: 
-
-
---

9 -
10 -·-

-
-: . 

-: -
-

15-: 

-
...: 
--

lJ -
---: 

20 : 

SM 

SP 

Sf.1 

D11crlofl011 of Mottrrole 

Silty clay, 15% fine sands, 
darK orown, low plasticity. 

Silty sand, fine to medium, 
35~ fines, i i ght brown. 

Sand, fine to coarse, 10% fine 
gravel, 5 :~ fines, grayish brown 

Silt:z: sand, fine to medium, 
20% fines, light brown. 

-

f.. 

f.. 

f.. 

-

-

D., • 1 o- 7 -as 



825 .• 

WESrcRN LABORArORI€S 
'11 a t e r t a 1 s E n g 1 n e e r s 

5 ,, •• ' \.IIICOIII, NtOtOIIO 

BORING LOG 
Bor1nq Mttlloo l=lotary w1 ctrcuiatJon water 

?ROJECT 

Lockwood Core. 
Gering, iiebrasKa 

84/3936.:~ 

Stonoaro >~tntttOIIOII r,,, 80t1119 '10 .. -.. ~ -~ 
UIIOitturDU S011 SOIIIIItt· 3·;ft0.& 111111•'1111114 1111:11 t•O·I0110IIIIIIert 30-tn.Foll iZ·in.a.4.SOIII•OOtrtl SOIIIOIIt SlltOI 2 lf' 

"'"'"'I""''' Conunr, .,,, 0 • Dry Oo1111ty, get 

EIIYOIIOII Ooor11 Grouo I Dllcrt ort on of 20 hill Oil MOfltiOII 

~ 3858 SM Same as above . . 
-

-
. 

-: 
-

-: 
25 -

"""": 
--

3852 ! 26 -
: CL (Brule rormation) 

27 -
: 

-= : -..: 
: . 

....;; 
-
-
-
. 
-
....: 

-
....: 

-
--
-
-
: 

101•1 

!1111011 llowe 
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FIGURE MONITORING/INTERCEPTOR WELL No. M- 1 

I 

II 

I , I 
2. 

2'l 

eL.3BBo.29 

sp 

SH 

Note : Not To ·sea ie 

·.· -~· .· .. •' 
....... -. · .. 
:>_:·-~ ... < 
_:.:. ·.··. ~-:: ·::: 
.··. · ..... . 
·:: · .......... ~ 
::~·.::- . ..... ·. . . · . .. . ... 

.... . . . . . . . . . 
~ . . . . .. . . . . . . . . . . . . . ... · . . .. . 

o • o I ... ·. . .. 
0 o I- ',• o 0 

... . . .... 
• • • 0 ••• . . . . ... , 

0 o I o 0 

. . . . . . . .. . . 
0 • : • ' . . . ' . . , . .. . . . . . 

• • • 0 • 

. . 
. . . . 

. . . . .. 

Steel Gu.-rd Wt'fh Steel 
C~p And lock 

. 
• • ·•• ~.: ·.~ -~·· :, :.". . 7': • ,., 

-= , .· .. ·.~ · .-.· ... · ... ···.:"· L d ·. ·.· ................ ·. . ~ L . . , ... ; ·:·.:~ ... . :. ~c;;c;n 'ne 

W:?irt: 
:.--~· ..• ,fl.: .•:·::. (" ~-:~ 
. ·...tt.C ··: . 
:l''g';-. ·: . ~-; •. 
·. \.1 .• •• ,. ... · .. 
·~: :·. · .•.. . ::; ·.· 

. .. · . - ·. :' 

. - ' . ··. 
0 0 • ••• 

. .. . . . . . ; : . .. 
0 

0 • 1 o, .. ~ .' .' ' .. : 
. .·.·: . ,· ..... · .. . : ... ·.' ... 0. f. • . . . . ... 

0 I ' I o' 

• •• 0 • 0 • • 0 

•• 0. • • : 

//.1.. 7 r-t 
4 Inch¢ 40 PSI 

PVC CASING 

CE!fTA-LOK 
FITTING 

SANO FILTEK 
0% To /0% K&f;ined 
On 1110 l/. S. Sl;n~Qrd 
Sieve, 95% To/00% 
K'ef~in~ti On Th~ 6 50 

~n (/0) Feet Of 4 · 
lnch-~m~ter 
c,;;inl~~d PliC 
Mil C~1ing. {Sio; 
Sit~ !0-S/ol) 



FIGURE MONITORING/INTERCEPTOR WELL No.M-2 

EL.388ao7 

, . 
{0 , CL 

I I 

10 sM 

SF 

Xote : Not 7D Seale 

·•· ~: .· .... 6 

•• 0 • ••• 

~:.; ·~ .. -:··~·. 
. . 

.~-: .. ·· .. ~-::·· ·.·.: 
.. . . ·. ... ·. : 
·; · .. ·. ·.·. ·· .. ·. 

·~·.:· ...... ~. .·.... .. . . 

. . ... 
• 0 •• 

.... . . . . . . . . 
~ . . . . .... . . . . . ' . 

• • • • 0 • 0. 

. . ... . . . ' . . . 
. . . 

• .. •, ••· 0. 

... . . .... 
0 •• ••••• . 

0 I o f 'I ..... 
. . 

o I I 
01 

t 

• o : o I . . . , 
I o I I 

... . . . . . 
• • • 0 • . . . 

· . 
. . ' . . . 

"' 

Steel G~rd Wlfh Steel 
C;p And !.ock 

. ·- ' ... 
. . . •. ; :. ' 

' . . ' .. . . '. ~ ... ' .. : 
. . .·.· .. 

. . . . . . . . : 
. . . . 

. .. : ·. 

lf. 2 Fi!t!t 
4 Inch. ¢ 40 PSI 

PVC CASING 

CER'TA-LOK 
FITTING e 
SANO FILT£K 
0% To /0% tfet;ined 
On •10 II. S. Sl;~r 
Siev~, 96% To 100 Z 
X'ef;in~d On Th~ 6~ 

len (/0) F~et Of 4 · 
lnch-!l~meter 
CNI;inl66ti PliC 
Nell C~1ing. {Slot 
Sit~ 10-S/ol) 



FIGURE MONITORING/INTERCEPTOR WELL No.M-3 

€L.3B81.25 

I 

'!' CL 

sp 

I 

/Si 

Xote : Not To Seale 

Steel Gu•rd w,-th Steel 
C~p And lock 

G-round Line 

t8.o F~t 
4 Inch¢ ~p; PSI 

PVC CASING 
. :. 0.: . ... . • . :· . • . . 
' .. · ....... . . . ... . 

\ .. · •' 

. . . . 

. . . . 

. . . . . . . . . . . 
~ . . . . .. ... 
. ' . ' . · ........ · ... . . . , .. : . . .. 

o o o I. : o 

... . . ... . 

.. · .... ' . . . ..... 
•• t •• 

. . 
o I I 0 I 

. . : . . 
' o • I . . .. 

.. ' . . . . . 
. . . . . 

. . , . ·. 

" 

: ...... \ : : 

o .- I ''•, 

. .· ... ·. 
. .. ; . ... 

,· . •. : : . .. . . . . .. 
•••. ! 0 .' " •• : 

. . .·.· •. : 

. . ...... : 
. . . .... . . . 

CER'TA-LOK 
FITTING 

SANO FII.TEK 
0% To 10% Att;ined 
On 1110 !1. S. Sl;~rc 
Sieve, 96% To!OOZ 
K'et;in~d On Th~ 6 50 

~n (/0) ~et Of 4 · 
lnch-IJ~meter 
Cel;inl66d PYC 
W./1 C;aing. {Slot 
Site 10-S/ot) 



FJGURE MONITORING/INTERCEPTOR WELL No.M-5 

EL.3BBi.l3 

I 

7 
CL 

s SJ-1 

/2 

J{ote : Not To Sea I e 

Steel Gu~rd With Steel 
C;p And Lock 

. · .... · .... 
·•· .4 .. · ... 4 ...... 

. . . ·. ·. 

~:.; ~--.: { 
.:·: .. · .. ~-::···.·: ... . · ...... 

: ...... ~ : : 
• 0 ••• 

• .. 0 • 

• ... · ~· •.. I .. --~··-.· ·-:-:-··~ 
0 0 • • •••• .,.... ••• 0 •• 

• • • •• • ••• 0 •• 0 · .. ·:·: · .. ·,__--4 . . . . ~ ; . : " : .... · .. . . . . . . . . . 
,o' o o I o o .' o . . ... . . . ·.· 

• • • 0 ... . . . . . . . . . 
.... . . . . . .. 

... 0 • ·: : -~ . . . . . . 
' . . . 

... · .. ,' . 

... . . .... 
. . · . . .. . . . .... ..... 

. . . . . . . 
. . : . . 

0 I 0 I 
• 0 , • .. 

• • 0 • • 

• • • 0 • . . . 

.... ·. 

4 ~ • • • ••• ....... · . ... . . . . . . 

... 
I,_' o I o '•, 

. . ... · . 
... ' . 

• • 0 • ~ : • • . . . ' .. . . ~ .. : ... : 
. .. ·: .. . .. 

o ''. ·, •• I o t • 

. . . . . . . . 
. .... . · .. · .. : · .. 

..... ·. 

Ground Line 

IOF~t 
4 Inch ¢ 4lJ PSI 

PVC CASING 

CEX'TA-LOK 
FITTING 

SANO FILTEK 
0% TO /0% R'!t;ined 
On M!fJ l/. S. 51;~r< 
Siev~, 95% To 100% 
K'ef;ined On Tht ~~( 

~n (/0) Feet Of 4 -
lnch-P~mt'/ter 
C61~inl6~d PVC 
W./1 C;1ing. (Slot 
Sit~ 10-S/ol) 
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FIGURE 
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SM 
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MONITORING/INTERCEPTOR WELL No. M-T 

EL.3B80.7! 

.· ; ~ .... : ·: ,•: 

·.• ~- ..... 
. . . . · .•...... - . 
:· : ... . . . ·. .. . . ~ 

:.·~··>· ...... •. .. · ..... . 
.·. 

. .. ... . . . . 
'.: .. ·~: ~--. ·:·.: 

' .. · .· 

. . . ' ... : . 
. . . 

0 ••••• 

o 0 ' • •o 1 . 
• • 0 ••• ... 0. 

. . . ' .. . . 
. . . , 

• . 'f ... 
e I o • e 

. . . . . . . . . 

Steei G~rd With Steel . 
C~p And lock 

. ·.· .· · ........... .. 
:oi·. :. ·.-:·~: 

·. · ....... : .· ·.-: ·I 
:· .... 

: ..... ·.. : : 
• 0 •• •. • 

. . . . ~ : . ' 
• • • t •, .. ': .. · ' .. . 
. ' .. . . . . .. . . : . . ·. ' . . . '. , . . . . . . 

• I • o I . . . . . . . . . 
. . . . . . 

18.6 Feet 
4- Inch ¢ 4.0 PSI 

PVC CASING 

C!R'TA-LOK 
F!Tr!NG 

~n (/0) Fetl Of 4 
lnch-!l~m~t~r 
Cef;tnk~tl PYC 
Nell C;1ing. {Slot 
Sit~ 10-S/ol) 



FIGURE MONITORING/INTERCEPTOR WELL No.M-8 
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.Jfote : Not To Scale 
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19.0 Feet. 
4 Inch 1J 1P1 PSI 

f'VC CASING 

CEK'TA·LOK 
FITTING 

SANO Fll.TEK 
0% To 10% l'tf;ined 
On M~ tJ. S. S!:;r1fQrc 
5iev~, 96% To 100 Z 
l'et;ineti On Th~ #~c 

Ten (/0) Feet Of ¢. -
lnch-P~met~r 
Cef;in!Hd PYC 
W.ll C;1ing. {Slot 
Sit~ 10-S/ol) 



FIGURE 
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.!VOte : Not To Sea ie 

MONITORING/INTERCEPTOR WELL No. Ml- ~ 
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LG-round Line 

14.2 P~t. 
6 Inch ¢ leo PSl 

PVC CASIN~ 

C!JrTA·LOK 
FITTING 

SANO F!LTEK 
0% To /0% l'et;ined 
On 11!0 ll. S. S!;~r. 
Siev~ 96% To/00% 
!'e'l;in~ti On ih~ ;#~( 

~n (/0) F~et Of 6 · 
/nch-lJ~meter 
ee;;,n~Hti Pre 
W./1 C;1ing. {Slot 
Si-z~ 10-S/ot) 
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6 Inch ¢ !60 PSl 

f'VC CASING 

CE!i'TA-LOK 
FITTING e 
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OZ To /0% ~t;in~d 
On 1150 II. S. Sl;ntJ.r. 
Siev11, 96% To 100 Z 
J'ef;in~ti On ih~ #~(. 

~n (/0) Feet Of 6 • 
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Cel;im~ti PYC 
Nell C;sing. {Slot 
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Test Hole No . .....;.•_• ..:-:......._ ______ _ 

Dote ~ •. r: '0.~'=· 

Customer ;,."~-:r·:-.,~. Oa--c. 
Acldress-~(j~.:._ ... ...;~;:.:n'-·..:.·--:'~~.'·~------

. Locat 1on ~·:-!!5 t~ ! a~-00?15 
Loggecl By '1. 'f!'! l.aon 

DEPTH 

NELSON WELLS, INC. 
Fowling Rte.- !ox 6A 

ALLIANCE, NEBR. 69301 
Phone 762-1592 

.!EST HOLE LOG 

GEOLOGICAL FORMATION 

-· Si ... ty san·y soil r..at~iaJ.. sor..e cJ.ay 

6 5 Uty cl.ay to sllt;; san 

, .. 

DRILLING NOTES 

6 - ?.2 Fine to rn.r.. a an · & :r.e-1. g""'&Ve.l, sou:e b,.oi<en J.i.me T'OCic & O""u.i..e .t ... ag. 

22 - 27 So!t & .1'il'"m cu.;· Firm @ 23 • 

.. 
.::.;. ..... · . 

REMARKS: Install.&": 4" Sch 40 PVC .Ol.C" S.lotted SCl"een 
4" Sch ~OPV'C P.lai."1 4 Squm-e Insta.Llei 

'Jse · ·~ JG Ga.ll.ons T\1'"i.l.lin~ 'Flui: 
:;se1 So ·iWT. '1:1entonite to !J ... i.!.J. 

Pwr·pe ' ; IJW. !o... J ... /? H..-e 

Stotic Watwr 
Level _______ _ 



NELSON WELLS, INC. 

1!- ~ 
F-ling Rte.- 8os 6A 

Test Hole No. ALLIANCE, NEBR. 69301 
Dote .~t. 1n lQ~C: 

Phone 762·1592 
Customer Iac~c· '1~.12 
Address r.-.jng ~ .!EST HOLE LOG 
Location a :!eli!IC%2 

Logvecl By'-----------
DEPTH GEOLOGICAL FORMATION 

0 - 3 san·y silty soU matwiai. 

3- 6 SiLty c.lay &c san"iy aUt, t,.. gravel 

6-ti:9 .Fine to me·j. san~. some aUt, t,.. gravel 

9 - 21 

2.1. - 24 

24- 27 

Ked. to 0!-. aan1 &c mixed limerock, bM1le tltagv.ents 

San.'i. b-roken bMll.e &c lill:estone v/ sUty clay 

B'r'Oken brule &c so.rt cl§, Fb-m 0 26• 

.-....... 
.. . ·• . .. :--:.:. 

·.:. 

-.· -~~r._._.:· _T ... ·• :~-!.£.: ~ ·. . .... 
-----·-· -·-· .. . ... ··. ·_.,·.-: . ..:..·· . -~:{:, .. ., . . . -· 

. ~ . .··~ :.~: :~.:;;.. ; .. ~- ... , .... ::~;:._.: -~: ...... 
REMARKS: ·In8tal.l.ei "!OF ··Ian ·sch:40 PVC .~• Slotted ScNeD 

. Dletal~~f 19•2• 4~ Sch 40 P9'C 4 ~·· Cuing · 
... - .· .~ 

Uae'l 300 Gallons D1-UliDg Flui ... 
trse1 SO'iium· Bentonite . 
~c.-. 30 GPM Pwlperi l B'Y"/. 

. :."'. i: 

"''"" Nt. 

sw ~~ e 

DRILLING NOTES 

. •· Static Water 



DEPTH 

0- 3 

3- 6 

6- 9 

9 - 21 

21 - 24 

24 -27 

~. ·. ·•. · ........ 

GEOLOGICAL FORMATION 

Silty ·clay to sanjf soU u.ateria! 

SUty clay to san1y soU mateT"i.u 

FiDe to med. 1an1, tr. ~avel 

ORI LLING NOTES 

Med. to 01-. aan:i v/ broken rock & tr. b1-ule !T'agmenta -----------------
Me-l. to Cr. sand v/ broken ~ck, brule ,t,eag. & some broken clay 

Firm & so!t clay Quite firm 0 26• 

~ . · .. · . 

·-. 
•·.· 

~. 

: .. · 
.. '· ~. ... -

·Static Water 
Level ____________ _ 



NELSON WELLS, INC. 

Test Hole No.:--~M~-....,..;:I.t~-----­
~. Qct. 9, !98~ 

Fowling Rte.- !ox 6A 

ALLIANCE, NEBR. 69301 
P"- 762·1592 

Customer LoCkwOO·-; C<n-p. 
Address ~g. NE .!EST HOLE LOG 
Locotion Wa88e Lagoons 
Lo9ted By G. Ne.l.aon 

DEPTH 

0- 3 

3 - 6 

6 - 18 

18 - 2h 

24 - 26 

26 - 30' 

GEOLOGICAL FORMATION 

SoU & aUtx eanrl 

s Uty a and & med. ean 1 

Fine to Jr.e·l. ean-j, Jne ~ • .graveJ. 

Fine to JDed. aan-1 w/ cor.ser gr'&Vel & boulders 

Fine to .Died. aan-.:1 w/ some broken clay 1"11-m 0 26• 

F i,.m & a ott bNle clay 

L 

. - ~. ..... 

. . . 

: ~-

. .. :. :r ::. . , ~ 
~ . . . -~ 

•. ~ ~-:;~~i~~~~~-~~:ai'~.-: :'_/··:. :·-.:,· 

~· ~ : .. ·. 

:.:. 

REMARKS: I~tah~~--~;_~~;r~~ .. i~ii~Up;ii.:s~~-p~~·-c;;i;g• -:, 
Inatalled ·lo• :.-h• · s~ ho ~OlOtt Slotted · · .. 

treed 200 Oallomi 0!-Uling Flui ... So·:iu bentonite use·1 
PllJnped ll GPM ~ 2 Rr'a. 

. ·. ;:. ..• 

DRI LLJNG NOTES 

· ... -
. -. 

. ;.. .. -.:· 
-": .......... 

~·t·'" . . . 
. Static Wotar · 6 . Level _______ _ 



Test Hole No. M ·- ~ 
Oct 9 ,-~-

Date • .L • ··'"' 
Customer I .,eil.-voo ··Cor; 
Aclclreu Oet-ing, N'B 
Locotion ~o/aate Lagoon Area 
Loggecl By G. Nelson 

DEPTH 

0- 3 Soil 

NELSON WELLS, INC. 
Fowling Rte.- !ox 6A 

ALLIANCE, NEBR. 69301 
Phone 762.1592 

.TEST HOLE LOG 

GEOLOGICAL FORMATION 

3 - 6 Fine to 1118''1. aanti & aUt 

,, 

DRILLING NOTES 

6 - 9 Fine to med. san~ ,soD'.e gravel. w/ mixe·· bMJJ..e 1"ragu.en;.;;t_s _______ _ 

9 - J.l) Fine, med. san-~ to £ ine gravel, t,.. b~le fragments 

l5 lB Fine, med. san1 v/ some wuhei b'Mlle tryments 

-LB • 2u Fine, med. a anti v/ some· washed b1-u.le 1',-yments 

24 - 27 Fi~m to ao!t ~le 

27 - 30 Firm ln'ule, g"l"anul.,. at~ctu~e 

... ...... ··.· ... ·:. 
?'.: . . 

. .. ··-
.~ \~ 

REMARKS: 

.. ..;;~·-. - -.~r:~; .•. . · .•'".: . - ·- . 
IDatalle-j lOt. :-411 • OJ.OII Slot 'l'itan h· Squ.,..e Sch 40 
ID.atalla-f ldt -JJ• Plain. Titan h Squ8'?"e Sch uO 
tJaed 1400 Gallon• Y,.Ul1Dg Flui ..a No bentonite use:i 
Pwllpe"" .40 Gl'M !ate 2 HY"S. 

.. 
·, --~ 

. . :- :. : . 

. .. --~ 

Static ·watar 
Level ______ _ 

.:• 



NELSON WELLS, INC. 

TestHoleNo. )4 -6 l,cat1o., 
Fowling Rte.- Box 6A 

ALLIANCE, NEBR 69301 
Phone 762·1592 Dote oct, 7 I l QPC: 

Customer I.oCk)roo · '1orp. 
Aclclress ~ze,..ing J'EST HOLE LOG 
Location :.raste Lagoon A,..ea 
Lag;ecl By GJ.enn Ne.l.aon 

DEPTH 

I') - 3 

6 - 9 

9 - 27 

27 - lb 

]Q·- 3C: 

REMARKS: 

GEOLOGICAL FORMATION 

SoU Jr.ate,.iaJ. & san1 

Sand & gravel. broken &: granul.,. bTUJ.e 

sani & erave.L, broken lc granuJ..,. bl"Ule 

Firlllft'" ro,.rr.ation at 28• ,.eei.~ual ln-ule, sort clay 
with soJr.e g!"anul.,. alluviaJ. wate,. bem-ing 
Fi,.m brgle 

... .;. 
·, ~- ;"~ 

. • ....... . ,. ~ ' .. ~: .. 
-

·, ..;,., ... :.-;'-~ ·-.:· 

• ••. -· .• :'.._; .· ~--_.:,'"7. 
: : • . . . . . -· j•<f'. :·: ~--- -~ •. : ... 

Installed .10-' h" 'fitan 4 squ;ee .IUe Slot PVC 
Inatalle-i 20' 4• Titan 4. Squa,.e Plain PIC 

t:Jae 1 appooX. 600 Gallons 01-Uling F .lui_. 
n-r-Ule·• without Bentonite 
P\tmpe·• .1. c; G~ !a- l l/2. h?8. 

ORI LLING NOTES 

.:.'.' ·.--------
'}: ..... ··· . 

:.; -.~---~. -:..---------

~- :·:~;.··. '· 

~>~_~_;_; . ~ _ ... 



Test Hole No. J.! • 1 
Date :>ct. B !9P.C: 
Cus-r toe kwoo·: Co .... p 
Address Ge,..i.'1g • NE 
Loc ,. Waste Lagoon A,..ea 
L=By GJ.BDn !elion 

DEPTH 

0 - } SoU Jr.ate,-ia.l. 

3 - 6 Fine sand 

HE LSOH WELLS, INC. 
Fowling Rte.- !ox 6A 

ALLIANCE, NEBR. 69301 

Phone 762·1592 

.!EST HOLE LOG 

GEOLOGICAL FORMATION 

6 - 9 Fine to med. san1, me.,. to C"l". aan.j, tr. graveJ. 

9 - 21 Me-1 • to 01-. a and, tr. gT'&Vel & waahet1 bnle 

2.1. - 24 Me1. to cr. sand w/ some granular bru.l.e 

2h - 27 Firm 01-ule, some gT'&nulr & consoli-1ated 

27 - .30 Firm ~le 

· .. '··· .. 
. ': ":~ 

REMARKS: l'Datalled /ior· .:1~:8~h·'4~::;:~olo~ ~uot titan h s~e 
Inetalle1 l8t.,. ~· Sch.·ho .· _.PlaiD 'l'itan !J Squ.,.e 

Use~ c;oo Gallona Dt-illing Flui-' No =entonite useti 
PwllJ:e·~ 20 GFM !are 2. H,..s •. 
Pu:pe · 35 GFM tO"" l IP. 

sw 

DRILLING NOTES 

• 

Static Wa~r· 
Level. ______ _ 



• 
NELSON WELLS, INC. 

Test Hole No. M • ~ 
~e oct. 10, l9A5 

Fowling Rte.- !ox 6A 

ALLIANCE, NEBR. 69301 
Phone 762-1592 

Custo...._ Lockwoo·· C0'1'"p. 
Address Ge .. inV, • NE 
Location SW o! P...o}?e1'"ty Lagoon Site 

.TEST HOLE LOG 

Lagged By _ G. NeJ.son 

DEPTH 

0 - .3 

3 - 6 

6 -21 

2l- 2h 

24 - 27 

GEOLOGICAL FORMATION 

SUty san-i, soU Jnatmoial 

SUty san 1, soU matm-ial, t,.. ,-ock 

J.!ed. san! & gr-avel w/ woken b-rule & .l.ime!"ock 

T1-ansition into bru.l.e clay J ~rUled !11-m @ 25' 

• ·_ • ~ t";. . • 

;-· ..... 
: ... ~ . .:. :_ ::~ 

:: ... 
·.-. ~ 

. -· 
"; ... ..... ~ 

• ·-: .t • ...;:_-; • .. :: 

. . . ~.: ·. ":" : ~~-: ....... · .. -":·:. ·. -~:-:-~' -~ : ... ·. . . . . - :·.- . _-. -~··.·:_-~_,_\- ; ' - : -

REMARKS::-· IDatalled 10_~ -~~ ·u•·sch "_l.iO~?.VO ·.01()11 Slot ~~:_;-_- -_ ·~ 
Inatalleti 19' . .;. 4• Soh hO ;P91J _. 4 SClU!'e ' . -;· ·. -

tree• lSO Gallons n,.Ulsng-'7lu1d Use· Sorl~""Beatonite 
PwDped 18 G.FM !o? 1 l/2 ~. 

' · . ..: 

sw 

ORI LLING NOTES 

. ·- , 
' ·Static W~t.r Level _______ _ 

·-· 
• 



e· NELSON WELLS, INC. 

Test Hole No. MI -1 
Fowling Rte.-15ox 6A 

ALLIANCE, NEBR. 69301 
Phone 762·1592 Core 11ct 0 I eA~ 

Customer !.OCi-..""".100 • ~o-p 
Address Oe• in2 • N! 
Locarion 'Jute Lagoons 
Logged By G. We.Laon 

.!EST HOLE LOG 

DEPTH 

0 -J 

3 - 6 

6 - 9 

9 .. 23 

23 - 25 

25 - 27 

GEOLOGICAL FORMATION 

SUty to ean ~Y soU Jr.ateria.L 

SUty san·, to med. ean·i soU Jr.ateriaJ. 

Me-: • to C1". ean : , t1"ace gr:ave.l. 

Me'l. to Cr. graveJ. & broken rock 

So!t clay with gr:anuliD" bnJ.e 

So!t & firm b1"UJ.e c.l.ay, some broken 

. ~ .. ' --~-

.. · ... ·, , .. 

sw 

ORI LLING NOTES 

: . . ,~ . ._";.:-. . . . ~.'· 
~-~----:-~--:----~....;...--~~-------, '~ .. 

. - . . . ; . - ~~:~~ _: ~· - ~ .-. . .. 
REMARKS: . Iaatallec:f ·lOt .;. 6• Cl. J.60 .01()11. P9C Slotted -Screen 

IDatalled lb' 3•~• Cl. 160 Plairi PIC 

Used ?00 Gallons th-111 ing Flui:! 
Use-1 So ... inm Benton it.e to oi!"Ul 

Pt-o··uae-1 9 GPM PUmpr l .l./2 bN. · 
.... 

.. · Static Woter 
.• Level ______ _ 



Test Hole No •. _MI~·.=.-·;_,;'~-----­
Dare Oct, 1. J.QRc:' 
CuSTo,., r.ockwoo·· Cgo:p 
Address Oeri..,;o • W:: 
Location :..raste La!ioon Area 
Logged By G.lenn Nelson 

DEPTH 

NELSON WELLS, INC. 
Fowling Rte.- !ox 6A 

ALLIANCE, NEBR. 69301 
Phone 762·1592 

J'EST HOLE LOG 

GEOLOGICAL FORMATION 

Q - 3 soL, material & san1 

3 - 6 

6 - 9 

Fine to me,. aan."i v/ aome granu.L.r. brule cY-ag.rr.ents 

Fine to med. ami w/ some granular 07-ule fragments 

ORI LLING NOTES 

9 - lB Same aa aboYe v/ com:s.,- eanr1, gy:&Yel & b!ooken lime 'T'O_c_k _______ _ 

J.B - 2l Su.e 88 abOYe v/ tl"&Ce gy:anula,. tnoul.e 

2.J. - 2h 

24- ..:2 ...... 7 __ 

Fine to ~~~e-1. sanri, t,.ace lilneetone, eov.e b'T'Oken brule & i'ine gT'&Yel 

Same with some !'11"111 bn.le Fh-me1 up. @ 26• 

l?!=Ul&ti to 29' Ha-1 some ~&Yel tU.l in 

,-:. . ~ -~- . . . . ·' 

.. ~ ... ) .. :-

o. -~ : .;.--~~----~:·~~ ~-~_: .. ~:~·\::;::;;_:;:A_ 00 .. ~·-...: ~-- ~;. ~
4 ;::• ·1· ~-~,;;.~.:; :~·~·:·_: ..... ; .·~ ~: ,( : • • "'." .- .:.~ .. _=;.: •fo. 0 

REMARKS: .. btalled lOt-611 · ~8lO'SlO\ Oi~~o:-l.6o •'PIC ·: :: ..... .:. 
Inatallei *-6• · Basft. 01/ 160 P9'C · ;, · - ,,.__ . 

tJae-1 Approox. 300 Gallone Jl?oUling Flui .... 
Pol~el Bentonite U.e~ .. . 
PUpe 1 r; GPM to,- u holl1"tt · . .- .. · ·. 

·-
·- , . . -:.;. . -~-::"~-

-··-: 

) . ~~ .. 
.. . . •.. ,._ . ~-

. :_.,,.:, · .,t::~~_ ... _._ .. _, _____ ·...;:e,. 



APPENDIX B 

BORING LOGS AND 

WELL CONSTRUCTION DETAILS 

FOR LW WELLS 



Water and Air Research. Inc. 
CQ:--;SULTI='iG E:--;VJRO:--;ME~T.-\L E~GINEERS ,-\,"WD SCIE~TISTS 

riH21 S. W .. \RCHER ROAD • P.O. BOX 1121 • <i.-\1:\'ESVILLE. FLORIDA 32602 • TEL. 19041372·1.300 • t=.-\X 378·1.300 

NOV 2 2 19e9 

~r. :om O'Connor 
HWS Sng1neer~ng, Inc. 
325 :; Stree~ 
:~ncoln, ~ebraska 58502 

:ear ~r. ~·conner: 

November ::, l989 
PrCJEC': :;c. 6690C 

Enclosed you will f~nd ~~e well =ons~ruc-:~on deta~ls :~ac you 
requesced. Also incl~ded are :~e dr~ller's logs ~or wells LW-1 ~~ru 
LW-5. Well LW-6 is an exist~ng ?rotoshop well. Drilling logs were 
not :.aken for LW-7 and :;;-e. 

If you have any ~~rt~er ~uestions, 2lease do not hesitace :o 
call. 

Sincerely, 

RFP/ljc 

Sertmg the Standard 



=~OJECT: .:WIOOD AUui 7 

ELEVATION 
cELL :~ .aCAiiCN liATER ;itCK· -eu SCREEN :i~OUHD "JP OF dTER "J? OF 

LEvEL U? OEPTH :.EM&TH CASIH& -~BLE -~~E-!1 :'w:t :. 
IOtOCi tt) lblsJ (ft) 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

·.i·l 
~··2 
~~~-3 

~•+ 
~~-5 

~A-6 

···7 
.li·S 

~OTES: 

31 cor. of :;fftce .;e. 10 ~.,j 41.00 
soucb cf :;n10D1n~ - ~ 7. 40 ;,]2 35.44 
HU of sheeuetal -~9.30 :.33 25.3~ 
•en ot salvage ·!2. JO :.:J 45.28 
:11 olt vuenouse ·16.40 :.02 25.27 
:r~;osr.oc ;;e1i . ~ 5. :o -:.n '£8·4~ 
HU C~ • JI·j .. .... 

~- :)0 :3.19 . ::. ~ .. 
~onn ~t ~N·3 ·: :. Sl :·.33 Zl.S1 

~il veils 11ere conscructea of ~-~ncb PVC veil g1pe 
Screens vere 0.01 1ncb slot 

10 95.77 
20 95.86 
10 85.65 
10 79.25 
10 94.59 

~ntnovn ;4.&7 
:I) 

15 

A 16/40 sana ~acx vas 1nstallea to 2 feet above the top of screen . 
A 2 foot benton1ce seal 11as olacea on too of the sand 

aa.oo 
37.58 
37.79 
31.78 
:6.61 
·s.as 

Yolclay groat tilled tbe annular space fro• tbe bentonite to the surface 
A steel aroucuve cover vas usulled at eacb vell 
Ele•ations are 1n feet above 1ean sea level 
~dd 3000 to eacn eie•atton to obtain actual elevation 
btoc · beiov co' Qf cas1ng 
~ls - :e!ov :aod :;urtace 
~ieviClons r~r L~-7 ~ ; are ~o~ avatiable yet 

:iS.IO :4.ii 
70.30 ~.j,42 

o9.1iO ~). 26-
59.50 :3.37 
70,50 ~l.J2 

:3.70 .. 1xno11n 



-1890 

-3885 

-1880 

-$870 

-a85D 

t.W·Z 
!.W·I 

!..W-~ 

LW-4 

. . . . 
. ·.• . . ·:: 

... 

.. .. 

· .. 
. •: 

... 
........... ~ ... -···­···-·· ··--·· ..._ - .. ---­.............. --··-

••• . ·~· . 
. . · . 

.• 

. ·. 0: .. ·.,. ' .. 
· .. 

·• : .... 

APPROXIMATE SCREEN PLACEMENT AND 
FORMATION MATERIAL FOR WELLS LW 1·5 

· .. o .. 
. :o · .. 

.. .. 
:~·. · . 

l.£GENO 

·" . . . . 

. ... . . . . . . 

0 



. . 
I ..... I .... , 

HELSOH WELLS, IHC. I I 

\..W .. I i-owiin9 Kll.- 3oa 6A I i T •st Hole No. . . I 
- '"JC'i .:.LLIANCE. NEBR. 69301 

o.le ;rov. ... 
I 

,..., I " ~nct~ooa C:l rTJ • ?hone i62·1 592 I Cuuomer 
Ji.::rlnz, .. -

Address .II:. .TEST HOLE LOG 
L~c•u-

Loqgeci s., i\lrK ~·=~son · 'O!IITO!UNG !ll::U. 

DEPTH GEOLOGICAL FORMATION DRILLING tiOTES 

() - :;I ~ilty C !:a:: <.nil !:i~lt~::·i 11 

5 - 1 n• 9ro\tn silty cLtv ~-l i ~ -~tt ·rial 

10 - i. c; I Light brown il:·ulo 

15 - 211' fr~tctured. ·:: rnltt!n. :"':\JCl rl~eci type of' Rrulc ~race fine p;rnvel 

20 - ;";51 Fine s~nc1 !:.:J fin~ :~:-·•vel 

25 - :.ll Fine ~:1nci ::o : : ::~ -· =-~~·.re l 

41 - :~ 3 Sort, silty '~r'Ult! ..: :•ly 

~ .• 

... 

. 
REMARKS: Rr., 1 lb ••• 16 - 40 Culo. ~i.1 iC~l !;:lnd ·rnck Stetlc Weier 

1 ljiJ 1!.. WlCk o'f ~hip :; ..: "t<wi te hole n 1 Ui~ ii'/UV~ :3'1 nd prtck Level 

V.ll c l: •:! t;rout Ull to ~~u1· f ·, r. e ..;onere te 
1 ,., 

;;:l;iJ.Ug centr<~1L~t~r' 011 u .. ~ well ~.;cc:e:t=n .... 
1 ()I (J f ... ::.:t&. It'' I "J <: c: t., I nr: : ,;: 1"1! 1:11 \1 i l.la • : :I I ,., :. 1 0 t.:; & ·rl I 

I I of ,1 II If :.q. nl:.in C.:-, I. 

1 ho l tna.a plug 
t,'' d, ....... L.:r laol c: dl'lll.:d 

I .i .• I • ·•· I " . ... . I . . .ollll 1.1 I tULU • I .,,,( Ill 11111•.11.l1. \ollf.ll 1 •1.f.1111 I Ill 



. 
I .,_ t -· HELSOH WELlS, IHC. 

i i r owltnq R tt.- i\ne itA 
: 

7ut Hole No. ? LW·l. 
I ,.e ALLIANCE. NEBR 69301 

o ••• T, _, _,:.o 
P!.,..o i62·1S92 I ~w I c.., ... _ i.:lc!s:wccC ~·:u::::. I ! 

""!~ ..... ""'e- ,.~ .JEST HOLE LOG ! ' Address I 

LocOIIOft 

Lo99eci Bv Ki r": ~'elson 

DEPTH GEOLOCICAL FORMATION DRILL!tiG N0iE5 

"' - =· Silt·r . , 
O:·il_ ',Ji th M'gr~~~te fill :nnt~~inl 

c; - ~ ...., ' 3rnwn si; t·r Mil 0 f'ine r~~~re!!!'lte fill ~:"'teri.nl "' 
1Q - ~~I Sjlt·,- I ?-~wn hrule :"IDQ 

,.;,, .L.--- ~MV~l 

• 
1 ~ - ::":·)I !j:tnd•t ~:: t~"!-:r'Pt~ 'I ~ri A rule cl~v. some soft :t~P:rr!P:ote 

'n - ~l""'t ~.,ndste:'!e !.: siltstt:~ne '1nd h1rd .::IC"C"t"E"I"'~tP. 

'li(') - ':'~r !j:tndstor:e !t siltstone. ·..;ith some ~r-:.:1e ( ~-:-~:"!ul-"1 r) 

-::5 - .:..o• !l.1ndstn~e 8.. siltst:one. ·..;ith frnctured ( !':":".,:'1ubr) '=I rule 

. 
r e 

.. 
' 

REMARKS: 
8no ll)s. of Colo. Silica :.:1nd pnck 

Stottc '*•••• l sack of chi~ bentonite hole t•lug ~bnve thP a<'~nd p01Ck Level ----'lolcl=ty hentrlni te hole gr,.,ut un to the surf . .,'=e concrete 
2 2" c.,sin~ centr~li7.Pr on thr. •vP.ll scr.,.~n 

20' of ~·· !':r:h. 411 rvc. I~ thr•"'dP.ri m,nit..,rinl"' with .1"\1 n " .~lotr: ~,. ~Ct"PPn 

17' of 2'' ~ch. 4i) PVC, 4 ~fl. t ~:rcnd~rl mnni tc1ri~ pl., in casing 
1 bottom c~ni~ plug 
1 ~urf,.,ce nrntP.ctor set in cnncr~te. with ]C'ckin; r:r~n 



: ., .. 
l 

.... 
HELSOH WELLS, IHC. 

int Holt No • 
l LW·-; Fowllnt Rtt.• 8o1 6A i e .:: ALUANCE. NEBR. 69301 

~:ov • 1:%~2 Oott .:. 
""- 762-1S92 

SW 

l 
·~ i. 

Custo- !.ockwood CoMJ. i 

GariM 1 tTE .TEST HOLE LOG 
i 

Aclclttss 

Locauon Moni taring 1;/ell 
Lotgtd Bv Kirk Nelson 

DEPTH CiEOLOCICAL FORMATION DRILLING NOTES 

. () - ::;• Siltv clav soil mnterinl 

I 5 - , '" _ .. Siltz clai soil m~terial with trnce s.!ind 
! 

I 

10 - : i' Siltv clav soil t·me material with trnce sr.1nd 
I . 
' 

... ... ~i •. 

1'3 - ~0' 5iltv clai Brule to alluvial, reworked !Jrule. gr:tnular 

.. 20- 25' Coarse alluvial. ~rAnular Brule clnv 

. 

e . 

. 
' 

' 

1. 

REMARKS: 5(')() lbs. 10..40 sand nack Static Water ! 

e 1 sack o! hole plug above S;tnd pack L•••l 

l centrali7.er on Rcreen 
10' of .010" slotted scrP.P.n & 17' of ;" ., 

' 
4 !1nuare t!u"oaded C'1:o!ir\P; 

1 bottoao plug in ca:-~ing 
6'' diameter drilled hole 
Vole lny p;~ut to the our!'..,ce concrP.tA 
1 steel surf~ce ~rotector in cnncrete 



.,.., .. , NELSON WELLS, INC. 

Test Hole No. 4 WlJ-~ 
fowlenq R1e.-Bo• 6A 

tlov. 2 I 198q ALLIANCE, NEBR 69301 
'' o ••• 'iW 

Ph- 162·1592 c .... _, Tg~lswnod Core. 
Acjcj,eu 

... 0 'Jer1niZ' 1 tiE .TEST HOLE LOG 
Locltton · 

Lo...CSy Kirk !~elson ~!QrliTORI!lG viF:lL 

DEPTH CEOLOCICAL FORMATION DRILLING NOTES 

0 - c;• Blue 

c; - l(') t Slue 

10- Pi' Fine 

15 - :?5 Fine 

to bl::tck si1 t·r 

to 

to 

to 

... 
~· 

black s i it·: 

medium ::snnd 

medium s.:~nrl 

clav (r.tuddv) 

clav 

nnd IZ'ravel loose 

~nd IZ'ravel wi.th some coarse gravel 

REMARKS: 4;0 lba. of' !S-40 Colo .... ilica sand pack StetfcWotet 

1 sack of' hole ·plug, chip bun toni te above s,..nd rack L••••--------
1 cent~lizer in C·.~rtnr nf \Jell screen 
10' of 2" four :::qu:u·r., threAded scr!!en, with .010" slots, PVC :1ch. 40 
17' of 2" II ,, ,, J'l]nin Cll:ling, rvc !lch. 1•t1 

1 botto~a cap and su1·f;lce •·rotector in con«C·ttte 
(," .tiamutttr hnle 

..... 0 



• . 
'tW ...c I 

HELSOH WELLS, INC. 

I e Tnt Hole No. c: I..W-~ 
Fowlirtt R1o.- &• 6.4 

ALLIANCE, NEBR. 69301 
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Purpose 

APPENDIXC 
Field Activities Protocol 

The purpose for this Sampling and Decontamination Protocol is to document the specific 

procedures and OA/OC requirements for a sampling or measuring activity in the field. This 

Protocol will apply to specific tasks and allow for data collection which will meet data quality 

objectives. The Protocol gives descriptions of equipment, field procedures, decontamination 

procedures, and OA/OC procedures necessary for soil and water sampling at Lockwood. 

Guidelines 

A standard Protocol will be developed and approved prior to any field activity where the 

Protocol will be utilized. Protocols will be prepared for each field activity including, but not 

limited to, soil sampling, water sampling, drilling and monitoring well installation, and 

decontamination. Protocols described in this appendix may be revised to include additional 

procedures to meet Lockwood's specific needs. The Protocols are prepared by the project 

manager or other qualified persons as designated by the project manager. The Protocols will be 

reviewed by the project manager and/ or other qualified reviewers prior to EPA submittal to 

assure all appropriate OA/OC requirements are addressed. 

Protocols set forth in this appendix are not to be used independently of the RFI workplan. 

The Protocols along with the work plan are developed to satisfy EPA requirements to define 

specific sampling procedures, field analytical procedures, and OA/OC requirements. 

LOCKAPPX C-1 October 1991 



1.0 PROTOCOL FOR SOIL SAMPLING 

1.1 Documentation 

All information pertinent to sample collection and subsequent analysis will 
be recorded in indelible ink in a hardback, bound, identified, and sequential 
numbered Field Notebook. Entries will be dated and signed by the sample 
collector and will include the following information: field identification 
number, date and time collected, sampling location and sampling point, facility 
identification, sample type (grab, flow composite, time composite}, analyses 
requested, preservatives added, sample matrix, description of declared components 
if known, observations, field measurements, etc. A Field Sampling Survey Form 
(attached) will be completed as each sample is collected. 

1.2 Soil Sampling Technique 

Soil samples Hill be collected tJsiAg a drill rig aAd ~ollmi stem atJger 
eqtJipped wit~ a coAtifltJOijS sampler or split spooA sampler. Soil samples will be 
1 it~ol ogi cally 1 egged (UAifi ed Soil Gl assifi cati Ofl System) aAd soi 1 samples 
collected at iAtervals stated iA t~e RFI (t~ree feet aAd seveA feet) for c~emical 
aAalysis. Sample bottles will be filled ifl t~e follo'tliAg order: 

1.. Volatile OrgaAic GompotJAds (EPA Met~od 8240) 
2. Metals (Total; arseAic, cadmitJm, c~romitJm, lead, silver, ziAc) 
3. Ot~er (if Aeeded) 

Prior to sampling, the grid areas for each SWMU will be outlined and the 
dimensions recorded in the site-specific logbook (measurements should be from 
some permanent reference point, such as a fencepost or building foundation). The 
number of a 1 i quots from each grid should a 1 so be recorded a 1 ong with any 
deviations made in the field. 

All soil samples will be collected using either stainless steel spoons or 
trowels. The samples from each individual grid will be obtained by compositing 
material from the entire six-inch column from each of the aliquot locations 
within that grid. The soil will be collected to six inches, as described above, 
and a portion of the soil encompassing the total depth of the sample will be 
collected and placed in a clean, disposable collection container to be composited 
with the aliquots from the other location within the grid. After soils have been 
collected from each of the aliquot locations within an individual grid and placed 
in the collection container, the material will be thoroughly mixed manually and 
divided between two eight-ounce jars for shipment to the laboratory. One of the 
jars will be labeled for select metals analyses and the other will be labeled for 
semi-volatiles analyses and sealed. New gloves will be donned for sample 
co 11 ect ion in each i nd i vi dua 1 grid or samp 1 e area to prevent cross -contamination. 



~------------------------------------ ------------

Shallow discrete (volatile organic compound) samples will be collected 
using a stainless steel spoon or trowel, and the soil will be placed directly 
into the sample container and packed leaving as little headspace as possible. 
After the sample is collected, excess soil will be placed back into the hole. 

Samples collected will be transported using strict chain-of-custody 
procedures as described in Section 1.4. The chain-of-custody/sampling request 
form document will be initiated by the sampler at the time of collection. 

1.3 Sample Preservation 

Samples destined for VOC analyses must be cooled to 4 degrees C and can not 
be held for longer than 14 days. Samples destined for analysis for total metals 
must also be cooled to 4 degrees C, but can be held up to 6 months (except for 
mercury). Samples collected for semi-volatile organics analyses must be cooled 
to 4 degrees C and extracted within seven days. Specific sample parameters, 
containers', preservatives, volumes, and holding times are attacAed included in 
Table C-1.3. 

1.4 Chain of Custody and Sample Handling 

Each sample container will be labeled immediately after collection with a 
gummed paper label indelibly inscribed with the following information: facility 
name, sample location and sampling point, sample depth (if applicable), sample 
type, sample number, date and time collected, analyses requested, preservatives 
added, etc. 

Samples will be transferred from the sampling equipment directly into 
containers appropriately prepared and labeled in advance. After preservation, 
all sample containers will be sea 1 ed with custody tape in such a way that a 
violation of the sample's integrity would be evident by a broken seal. After 
sealing, the sample custody tape will be signed and dated by the sample 
collector. All sample containers will then be placed in an iced cooler and void 
spaces filled with packing material. A high/low thermometer will be re-set and 
placed in the cooler. Sample analysis request sheet and chain-of-custody 
documents will be sealed in a plastic bag and placed on top of the samples before 
sealing the shipping container with custody tape. Samples will be overnight 
mailed to the HWS Technologies (HWST) analytical laboratory by HWST sampling 
personnel. In the laboratory, samples destined for transport to other 
laboratories will be repacked for shipment using exactly the same procedure. 
Shipment to other laboratories will be made by air freight or delivered directly 
to the laboratory by HWST personnel within 24 hours. Chain-of-custody documents 
will be sealed with the samples. A copy of the chain-of-custody forms are 
included. 

-- _____________________ ___.. 



TABLE C-1.3 SAMPLE SUMMARY 

Analytical Semi-volatile organics Volatile organics Select metals 
Parameters 

Concentrations Low to Medium Low to Medium Low to Medium 

Containers and 8 oz. glass jar Place in 2-40ml vials 8 oz. glass jar 
Preservatives cool to 4 degrees C cool to 4 degrees C cool to 4 degrees C 

Holding Times 7 days for Extraction 7 days 6 months 
(from collection 40 days after for 

to analysis) analysis 

Sample# Number of 8 oz Number of VOA Number of 8 oz. 
jars sets jars 

(2-40 ml vials) 

Hazardous Waste Storage Area 
Grid A 1 2 1 
GridB 1 2 1 
GridC 1 2 1 
GridD 1 2 1 
Duplicate of Grid A,B,C, or D 1 
Waste Oil Storage Area 
Grid A 1 1 1 
GridB 1 1 1 
GridC 1 1 1 
GridD 1 1 1 
Scrap Metal Waste Bin Area 
Grid A 1 1 1 
Duplicate 1 1 1 
Raw Product Storage Area 
Grid A 1 1 1 
Grid B 1 1 1 
GridC 1 1 1 
Trip Blank 1 

TOTAL 13 19 13 



1.5 Sample Analysis 

Samples to be analyzed will be evaluated in conformance with Test Methods 
for Evaluating Solid Waste, EPA SW-846, Third Edition (see Appendix D). A 
complete listing of any additional compounds and constituents to be evaluated and 
their appropriate detection limits, will be submitted following analyses and 
interpretation of Phase I results. 

The primary and secondary laboratories used in this project are listed 
below. The secondary laboratory will be used if the primary laboratory cannot 
perform the analysis for any reason or if a collaborative analysis is required. 

Primary laboratory for Volatile/Semi-Volatile Organic analysis: 

+ A&L Mid West Laboratories, Inc. 
13611 "B" Street 
Omaha, Nebraska 68144 

Secondary laboratory for ¥GG Volatile/Semi-Volatile analysis: 

+ Evergreen Analytical 
4036 Youngfield 
Wheat Ridge, Colorado 80033 

Primary laboratory for Inorganic Analysis: 

+ HWS Technologies Inc. 
P.O. Box 80358 
825 J Street 
Lincoln, Nebraska 68501 

1.6 Field Blanks 

Field blank samples will be used to check for contamination of samples as 
a result of factors at the sampling site. Field blanks will be prepared using 
appropriate containers brought to the sampling site and filled with deionized 
water at the time of the soil sampling event. The sample will be labeled with 
a QA/QC identifier, stored in an iced cooler, and shipped to the laboratory along 
with the other samples. One field blank will be prepared at the same time as the 
initial soil sample collection in each of the four SWMU's. 

1.7 Rinsate Samples 

Equipment rinsate samples will be used to check the effectiveness of 
decontamination procedures. A rinsate sample will be collected from the 



decontaminated sampling equipment cere barrel ~rier te its use iA ebtaiAiAg a 
sam~le. The decontaminated equipment will be rinsed with deionized water and 
collected in a sample bottle. The same parameters being analyzed in the samples 
will be analyzed for in the rinsate water. The rinsate sample will be labeled 
with a QA/QC identifier, stored in an iced cooler, and shipped to the laboratory 
along with the other samples. One rinsate blank will be collected at the same 
time as the initial sample collection in each of the four SWMU's. 

1.8 Duplicate Samples 

Duplicate samples will be collected to check for natural sample variance 
and consistency in field techniques and laboratory analysis. Duplicate samples 
will be collected at the time of initial sample collection in each of the four 
SWMU's. All initial samples will be duplicated. The du~licate sam~le will be 
cellected at the three feet de~th iAterval aAd ebtaiAed frem the same cere barrel 
as the iAitial sam~le. Sam~le bettles fer the iAitial sam~le fer VOC's \Jill be 
filled first, theA du~licate sam~le bettles fer VOC's, aAd se eA uAtil all 
iAitial aAd du~licate sam~le bettles are filled fer the aAalysis re~uired. The 
duplicate sample will be handled, stored, and shipped in the same manner as the 
initial sample, and will be assigned a QA/QC identified. The frequency of 
duplicate samples to be analyzed is depicted at Table C-1.8. 

2.0 PROTOCOL FOR GROUNDWATER SAMPLING 

2.1 Documentation 

All information pertinent to sample collection and subsequent analysis will 
be recorded in indelible ink in a hardback, bound, identified, and sequential 
numbered Field Notebook. Entries will be dated and signed by the sample 
collector and will include the following information: field identification 
number, date and time collected, sampling location and sampling point, facility 
identification, sample type (grab, flow composite, time composite), analyses 
requested, preservatives added, sample matrix and description of declared 
components if known, observations, field measurements, etc. A Field Sampling 
Survey Form (attached) will be completed as each sample is collected. 

2.2 Equipment Calibration 

Measuring equipment subject to calibration will be calibrated immediately 
prior to first use on each day that measurements are taken. Calibration will be 
according to the manufacturer's instructions (at 20 degrees Celsius unless 
specified otherwise) using a 0.0100N KH KCl solution for conductivity meters and 
NBS- traceable pH buffered solutions of pH 4.00 and 7.00 Standard Units (S.U.). 
Between wells, instruments will be recalibrated or verified by checking and 



Table C-1.8 

Quality Control 

Field Quality Control Samples (Water &Rd Seil~ 

Parameters 

Metals (As, Cd, Cr, Pb, Zn) 

Volatile Organic Compounds 

LOCKAPPX 

QCMeasure 

1 Field Duplicate 
1 Field Blank 

1 Trip Blank 
1 Field Duplicate 
1 Field Blank 

Frequency 

Every 10 samples 
Every 10 samples 

Each day 
Every 10 samples 
Every 10 samples 



recording the value of a known check sample. If a pH greater than 7.00 S.U. is 
measured, the pH meter will be recalibrated using a pH 7.00 and pH 10.00 buffer 
solution. 

2.3 Water Sampling Technique 

Sampling at each well must proceed in the sequence listed below. 

2.3.0 Vapor Readings 

Immediately upon removing the monitoring well cover, an organic 
vapor detector (HNU device) shall be inserted in the well and the meter 
reading shall be recorded in the field book and on the field sampling 
survey form. 

2.3.1 Evaluation for Potential Floating Immiscible Layer 

As detailed in Section 6.2, a shallow well designed to monitor the 
surface of the water table will be installed in the Used Oil and Empty 
Barrel Storage Area. For this well only, a check for potential floating, 
immiscible fluids will be made prior to purging. This will be 
accomplished using an electronic interface probe. If a floating layer is 
present, its thickness will be measured, and a sample will be collected 
using a top-filling bailer. 

~ 

2.3.2 Depth to Water 

The measuring point for each well will be marked on the casing and 
a measuring point surveyed. The measured total well depth and depth to 
water shall be recorded on the field survey form to the nearest 0.01 feet 
and shall be measured by an electrical water level indicator. The 
measurements shall be rechecked before the probe is removed from the well. 

~ 

2.3.3 Purging Standing Water 

A minimum of three well volumes must be purged from each well with 
a teflon bailer. Temperature, conductivity, and pH measurements will be 
taken after evacuation of each well volume to determine whether water 
chemistry has stabilized. The parameters of temperature, pH, and 
conductivity shall be deemed stabilized when readings are within 10 
percent over two successive well ·volumes. If chemistry has not stabilized 
purging will continue, with measurements taken after one-half well volume. 



The following formula shall be used to calculate the minimum volume of 
water to be purged. 

~ 

P = (w r2)(B-S)(7.481)(3) 
where P = volume of water to be purged in gallons. 
r = the radius of the well in feet. 
B =the depth to the bottom of each well in feet (see Appendix 
A for the specific dimensions of each well) 
S =the depth to the surface of the water column in feet (this 
measurement must be made in the field). 
7.481 = numertcal constant to convert volume in cubic feet to 
gallons. 
3 =minimum number of well volumes which must be purged before 
collecting the sample. 

2.3.4 Sample Collection Technique 

Samples for chemical analysis will be collected within two hours 
after purging is completed. For slow recovering wells, the sample shall 
be collected immediately after a sufficient volume is available. The 
water quality samples shall be taken from within the well screen interval. 
The following sample procedure is to be used at each well: 

1) New nylon rope will be used for each bailer at each well for 
each sampling event. 

2) Sample labels will be filled out for each well. 

3) The bailer will be lowered slowly and gently into contact with 
the water in the well. The bailer will be lowered to the same 
depth in the well each time, within the screened interval. 

4) The bailer will be retrieved smoothly and the water emptied in 
a slow, steady stream into the sample container. 

2.4 Field Blanks 

Sampling techniques shall be consistent with industry standards and EPA 
requiremeAts. A miAimum of oAe iA ten grouAdwater samples collected for each 
aAal yte shall be a field duplicate sample take A to e·val uate the 
represeAtativeAess of sampliAg procedures. For each day of sampliAg, for all 
aAal ytes, a traAsport bl aRk shall be prepared by fi 11 i Ag the appropriate 
coAtaiAer ~Jith deioAized Hater iA the aAalytical laboratory. It shall be haAdled 
aAd traAsported exactly as a sample. A riAsate blaAk shall be collected from the 



final decontamination rinse water from each boring site. It will be labeled with 
a QA/QG identifier, and transported exactly as a sample. The results of analysis 
of field duplicates and transport blanks shall be included in the final 
analytical report. 

2.4 Groundwater Samples 

Groundwater samples will be collected from the five monitoring wells that 
will be installed during the RFI, and existing monitoring wells MW-1, MW-4, MW-5, 
MW-8, LW-1, LW-2, and LW-4. 

With the exception of the shallow monitoring well that will be installed 
in the Used Oil and Empty Barrel Storage Area, which will be sampled for Total 
Recoverable Petroleum Hydrocarbons only, all monitoring wells listed above will 
be sampled for each of the following analytes: 

Volatile Organics 

Containers: Two 40-ml VOA vials 
Preservative: Cool to 4 degrees Celsius immediately after 

collection 
Maximum holding time: 7 days 

Total Recoverable Metals 

Container: One 1-liter polyethylene 
Preservative: Nitric acid to pH <2, then cool to 4 

degrees Celsius immediately after 
collection 

Maximum holding time: 6 months 

Total Cyanide 

Container: One 1-liter polyethylene 
Preservative: Sodium hydroxide to pH >12, then cool to 4 

degrees Celsius immediately ?fter 
collection 

Maximum holding time: 28 days 

Sulfate 

Container: One 1-liter polyethylene 
Preservative: Cool to 4 degrees Celsius immediately after 

collection 
Maximum holding time: 28 days 



Nitrate 

Container: One 1-liter polyethylene 
Preservative: 2 ml concentrated sulfuric acid/liter, then 

cool to 4 degrees Celsius immediately after 
collection 

Maximum holding time: 48 hours 

Total Recoverable Petroleum Hydrocarbons 

Container: One 1-liter glass bottle 
Preservative: 5 ml 1:1 hydrochloric acid/liter, then cool 

to 4 degrees Celsius immediately after 
collection 

Maximum holding time: 48 hours 

2.5 Sample PreservatioR 

Samples destiRed for VOG aRalyses must be cooled to q degrees G aRd caR ROt 
be held for laRger thaR 14 days. Samples destiRed for aRalysis for total metals 
must also be cooled to 4 degrees G, but caR be held up to 6 moRths (except for 
mercury). Specific sample parameters, coRtaiRers', preservatives, volumes, aRd 
holdiRg times are attached. 

2.5 Field-Collected Quality Assurance/Quality Control (QA/QC) Samples 

Three types of samp 1 es wi 11 be used to ensure adequate QA/QC. These 
samples include the following: 

Duplicates 

A minimum of one out of every 10 complete s.ets of groundwater 
parameters will be duplicated; i.e. two complete sets of samples will be 
collected from at least one out of every 10 monitoring wells sampled. For 
this project, 12 monitoring wells will be sampled, therefore two sets of 
duplicates will be collected from two wells. Both sets of duplicates will 
be complete sets of all parameters listed in Section 2.4 of this appendix, 
and may be collected from any two monitoring wells, excluding the shallow 
well in the Used Oil and Empty Barrel Storage Area (which will be sampled 
for only one parameter). 

Equipment (Rinsate) Blanks 

Equipment blanks will be collected to ensure that decontamination 
procedures are adequate. One comp 1 ete set of these b 1 anks for a 11 



parameters will be collected for every 10 wells sampled; for this project 
two sets of equipment blanks will collected. The samples will be obtained 
from the final distilled water rinse of the sampling equipment during 
decontamination. Equipment blanks will be handled and preserved in the 
same manner as regular and duplicate samples. 

Trip Blanks 

Trip blanks are QA/QC samples which pertain only to samples for 
volatile organic compound (VOC) analysis. One trip blank consists of two 
40-ml VOA vials, filled with organic-free water. They are filled by the 
laboratory which will perform the VOC analyses, and shipped to the site by 
the lab. During groundwater sampling, the field team will include one 
trip blank in each sample cooler that contains samples for VOC analysis. 

2.6 Chain of Custody and Sample Handling 

Groundwater samples will be transferred from the sampling equipment 
directly into containers appropriately prepared and labeled in advance. After 
preservation, all sample containers will be sealed with custody tape in such a 
way that a violation of sample's integrity is shown by a broken seal. After 
sealing the sample custody tape will be signed and dated by the sample collector. 
All sample containers will then be placed in an iced cooler and void spaces 
filled with styrofoam packing material. A high low thermometer will be reset and 
placed in the cooler. Sample analysis request sheets and chain of custody 
documents will be sealed in a plastic bag and placed on top of the samples before 
sealing the shipping container with custody tape. Samples will be taken or 
shipped to the HWST laboratory directly by sampling personnel. In the 
1 aboratory, samples destined for transport to other laboratories will be repacked 
for shipment using exactly the same procedure. Shipment to other laboratories 
will be made by air freight or delivered directly to the laboratory by sampling 
personnel within 24 hours. Chain-of-custody documents will be sealed with the 
samples. The primary and second laboratories used in this project are listed 
below. The secondary laboratory will be used if the primary laboratory cannot 
do the analysis for any reason or if a collaborative analysis is required. A 
copy of a chain-of-custody form is included. 

2.7 Sample Analysis 

Samples to be analyzed will be evaluated in conformance with Test Methods 
for Evaluating Solid Waste, EPA SW-846, Third Edition (see Appendix D). A 
complete listing of any additional compounds and constituents to be evaluated and 
their appropriate detection 1 imits, will be submitted following analyses and 
interpretation of Phase I results. 



The primary and secondary laboratories used in this project are listed 
below. The secondary laboratory will be used if the primary laboratory can not 
perform the analysis for any reason or if a collaborative analysis is required. 

Primary laboratory for Volatile/Semi-Volatile Organic analysis: 

• A&L Mid West Laboratories, Inc. 
13611 "8" Street 
Omaha, Nebraska 68144 

Secondary laboratory for Volatile/Semi-Volatile Organic Analysis: 

+ Evergreen Analytical 
4036 Youngfield 
Wheat Ridge, Colorado 

Primary laboratory for Inorganic Analysis: 

• HWS Technologies Inc. 
P.O. Box 80358 
825 J Street 
Lincoln, Nebraska 68501 

Secondary laboratory for Inorganic Analysis: 

• A&L Mid West Laboratories, Inc. 
13611 "8" Street 
Lincoln, Nebraska 68144 



3.0 EQUIPMENT DECONTAMINATION 

3.1 Drilling Equipment 

APPENDIXC 
Field Activities Protocol 

All drilling equipment including augers and downhole sampling equipment shall be 

thoroughly cleaned with a hot water high-pressure washer before entering the site, before using 

the equipment at the next drilling site, and before leaving the site. A decontamination area will 

be established at the site, and all drilling equipment will be moved to the decontamination area 

for washing. 

3.2 Sampling Equipment 

All field test and sampling equipment which comes into contact with the sample including 

water level probes, pH and specific conductance probes, and bailers shall be thoroughly 

decontaminated before proceeding to the next sampling site. The field equipment will be 

cleaned with a nonphosphate detergent, followed by a rinse with tap water and a final rinse with e 
distilled water. 

LOCKAPPX C-11 October 1991 
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PURPOSE OF MANUAL 

HWS provides service, through professional engineering and environmental 
consulting practices, to reach clients that have need of our help. Working 
with them, we are improving the quality of life for them and those who they 
serve. Basically, we are accomplishing this in two different ways. One is 
to help them develop facilities which improve life's quality and the other 
is to help them remove barriers to the enjoyment of a higher life quality. 

WE SERVE PEOPLE'S NEEDS TO IMPROVE THE QUALITY OF LIFE. 
WE ACHIEVE SOLUTIONS THROUGH SERVICE. 

The objective of the HWS Technologies (HWST) Analytical Laboratory is to 
produce high quality, reliable analytical measurements and data that are 
adequate for their intended purposes. The management and staff of HWST are 
dedicated to excellence in measurement and to the provision of the physical 
and intellectual environment conducive to the achievement of these 
objectives. 

The purpose of this document is to describe the quality assurance practices 
within the Analytical Laboratory. A further purpose is to inform users of 
the HWST Analytical Laboratory's expertise. 

The HWS management and staff advocate the development and use of the best 
measurement practices as dictated by each measurement situation. It is the 
policy of the HWST Analytical Laboratory to document the experimental 
details in each individual case and maintain them as a matter of record . 

• 
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LABORATORY DESCRIPTION 

Since 1978, HWS Technologies Inc. has maintained an analytical laboratory 
offering a broad range of capabilities, utilizing modern instrumentation 
and equipment. The following laboratory services, including both sampling 
and analysis, are provided to industrial, governmental, commercial, and in­
stitutional clients: 

Sampling: 

Analysis: 

ANALAB1U 

Hazardous Waste Analysis 
Solid Waste Analysis 
Potable Water Analysis 
Wastewater Analysis 
Spill Monitoring 
Air Monitoring 
Water and Waste Sampling 
Groundwater Sampling and Analysis 
PCB Sampling and Analysis 

Methods 

Appropriate protocol for suspected contaminated materials 
and surface areas are incorporated. 

EPA and other agency approved methods of laboratory analysis 
and quality control are used on all samples. The specific 
needs of each situation deter~ine which method will be used. 

The EPA approved methods listed below are followed. 

For soil, sludge, and hazardous waste: 
"Test Methods for Evaluating Solid Waste", EPA SW-846, 
Third Edition 

For water and wastewater: 
"Methods for Organic Chemical Analysis of Municipal and 
Industrial Wastewater", EPA 600/4-82-057. 

For PCB analysis in oil and transformer fluid: 
"Test Methods for th Determination of Polychlorinated 

Biphenyls in Transformer Fluid and 
Waste Oils", EPA 600/4-81-045. 
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LABORATORY ENVIRONMENT 

Facilities 

1. The HWS Technologies Analytical Laboratory, located at 825 J Street in 
Lincoln, Nebraska, is shown in the appended floor plan. Over 800 
square feet of the facility is devoted to laboratory operation, with 
35 linear feet of useable bench space for approximately 5 analysts. 
Sample storage, preparation, and instrumental analysis by atomic 
absorption spectrophotometry or gas chromatography are segregated in 
separate rooms. 

2. Laboratory pure water meeting ASTM Type I and II spec i fi cations is 
provided on site by an ion-exchange/activated carbon filtration 
system and a Barnstead Nanopure 550 system capable of delivering 2 
1 iters per minute. The resistivity is monitored constantly by an 
inline meter. In addition, the suitability of the water is monitored 
on a regular basis with results recorded in the Laboratory Pure Water 
Logbook. 

3. Adequate electrical service is provided for all equipment. Voltage 
control units protect all equipment susceptible to failure or damage 
resulting from fluctuating line voltage. 

4. An exhaust hood for the atomic absorption spectrophotometer and two 
fume hoods for protection from organic vapors are provided and are 
checked yearly for adequate flow. 

5. Vacuum Pumps 

6. Support facilities; storage, office, computing, drafting etc. 

Equipment 

The HWS Analytical Laboratory employs a variety of sophisticated 
instrumentation for laboratory analysis and field investigations. Written 
procedures cover the routine maintenance and calibration of all major 
equipment and are followed to ensure peak performance. Appended is a 
complete listing of all major laboratory and field equipment. Calibration 
and maintenance are covered in detail in SOP- 7. 
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PERSONNEL 

Minimum Requirement and Job Responsibilities. 

The HWS Analytical Laboratory provides specific job descriptions to each 
employee and maintains copies in the personnel file. Listed below are 
minimum requirements and specific duties relating to the QA/QC program for 
each position. 

A. Laboratory Director 

1. Academic Training: A bachelor's degree in a scientific or 
engineering discipline. Alternately, five years of 
experience in laboratory management plus twenty semester 
hours in chemistry from an accredited college or 
university. 

2. Experience: Two years of experience with phys i ca 1 and 
chemical measurements. 

3. Review QA operations and make decisions on major QA 
procedures. 

B. Analytical Laboratory Manager 

1. Academic Training: A bachelor's degree in chemistry. 
Alternately, five years of experience with analytical 
measurements, with twenty semester hours in chemistry from 
an accredited college or university. 

2. Experience: Two years of experience with en vi ronmenta 1 
analytical measurements. 

3. Implement quality control procedures and ensure that they 
are being followed by analysts, train analysts, supervise 
equipment maintenance and calibration, evaluate personnel 
performance, review results from diagnostic program and 
recommend corrective actions, inform management of major 
quality control problems. 

C. Laboratory Analyst 

1. Academic Training: A high school diploma or equivalent. 

2. Experience: On-the-job training followed by successful 
analysis of performance evaluation samples. 
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ANALABlU 

3. Follow written methods and standard operating procedures, 
record results of quality control sample analysis, identify 
and correct minor problems, report out-of-control 
situations to Analytical Laboratory Manager. 
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D. Laboratory Quality Control Officer 

ANALAB1U 

1. Academic Training: A Bachelor's Degree in Chemistry. 
Alternately, five years of experience with analytical 
measurements, with twenty semester hours in Chemistry from 
an accredited college or university. 

2. Experience: Two years of experience with environmental 
analytical measurements. 

3. Perform inspections of laboratory procedures and practices, 
writing reports, and providing follow-up action. 
Forwarding audit reports to the responsible management 
personne 1 for cqrrect i ve action. Coordinating Q. A. 
activities such as changes in pol icy or procedures among 
the responsible management personnel for implementation. 
Maintaining records of proficiency testing and of the 
certification certificates. 
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Personnel Training 

A. New Employee Training: Employee training is varied to fit the 
previous experience of the analyst and the specific requirements 
of the analysis he will be performing. At the minimum, each 
employees training will include the following: 

1. Laboratory safety procedures explained by the personnel 
officer or Analytical Laboratory Manager. 

2. Reading the Quality Assurance manual and Standard Operating 
Procedures. 

3. Reading the approved method for each assigned analysis. 

4. On-the-job training with experienced personnel followed by 
satisfactory analysis of quality control samples. 

B. Continuing Training: It is the responsibility of each employee 
to keep abreast of advances in methodology, laboratory 
operations, instrumentation, and quality control procedures. To 
facilitate this, HWS encourages membership in professional 
organizations, attendance at scientific meetings, special 
training courses, and through subscription to scientific and 
technical ·periodicals. The company is willing to share the 
costs of such activities when they are demonstrated to be in the 
company's best interest. 

C. The details of personnel training and its documentation are 
covered by SOP-4. 

D. HWS Technologies has developed an organizational chart and 
biographical sketches of personnel closely involved with the 
quality assurance program of the Analytical Laboratory (refer to 
the following pages). 
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Resumes follow for the key personnel listed. 

ANALABlU 

Paul K. Mignon 

Douglas W. Moon 

Michael J. Rush 

Robert Sechrest 

Richard Wozniak 
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Paul K. Mignon is Manager of the Analytical Laboratory of HWS Technologies 
Inc. He is responsible for the supervision of all aspects of the 
analytical testing of inorganic and organic constituents in water, 
wastewater, industrial effluents, construction materials, and soils. 

Mr. Mignon is experienced in the operation of the gas chromatograph, UV­
visible spectrophotometer, atomic absorption units, and pH meters, as well 
as other laboratory instruments. 

Representative project experience includes: 

Air monitoring for formaldehyde by NIOSH approved methods for a large 
shopping center. 

Air monitoring to estimate discharge quantities of organic chemicals 
to the environment for compliance with the Community Right-to-Know 
Program. 

Method development and analysis of hydrocarbon contamination in envi­
ronment (i.e. diesel fuel, gasoline, solvents). 

Gas chromatography analysis of jet fuel-contaminated soil. 

Gas chromatography analysis of PCB-contaminated transformer oil and 
soil. 

On-site technician in charge of water qua 1 ity man itori ng and waste 
treatment of a cyanide heap leach facility spill in Idaho. 

In addition, Mr. Mignon participated in a "Symposium on Cyanide Heap Leach 
Operations: Analysis and Treatment," sponsored in part by the Idaho De­
partment of Environment, Boise, Idaho. 

Education: A.A.S. in Environmental, Laboratory Technology, 
Southeast Community College, Lincoln, Nebraska, 1983 

Class IV Certificate: Kansas Water·Pollution Control Assoc. 
Attended University of Nebraska-Lincoln 
OSHA Training 29 CFR Part 1910.120(e) (40 hours plus 8 hours 

management training) 

Professional Activities: Member: Association of Official 
Analytical Chemists 
Continuing Education: Seminars - New Challenges in Environ-

mental Analysis; GC/MS, Finnigan Mat, Kansas City, Missouri; 
Laboratory Qua 1 ity Assurance and Assessment for En vi ronmenta 1 
Testing, American Association for Laboratory Accreditation 
Center for Energy and Environmental Management, Chicago, Ill. 

Symposium: Cyanide Heap Leach Operations: Analysis and Treat­
ment, DuPont and Idaho Department of Environment, Boise, Idaho 

Professional Experience: With HWS since 1983 
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Douglas W. Moon is an Environmental Scientist responsible for performing 
sampling and analysis of water, wastewater, soils, suspected hazardous 
waste, and building materials in accordance with approved professional and 
regulatory methodology. He assists with sample handling in the laboratory, 
including reporting procedures, invoicing, designation of analysis, sample 
preparation, and sample preservation. 

Mr. Moon is experienced in the operation of atomic absorption gas 
chromatography, flow injection analyzer, UV-visible spectrophotometer, 
inductively coup 1 ed p 1 asma spectrophotometer, as we 11 as other 1 aboratory 
instruments. 

Representative project experience includes: 

Atomic absorption spectroscopy analysis for toxic metals in the 
environment. 

Field technician for water sampling at various hazardous waste sites. 
Responsibilities include instructing clients in proper sampling proce­
dures and preservation. 

Field technician for geologic investigation at various sites. 

Nutrient analysis of agronomic samples. 

Assisting with pesticide economic feasibility research projects 
including graduate level research on Sunflower Seed Weevils project. 

In addition, he has taught biology and physical science at the secondary 
level. 

Education: B.S. in Biology, South Dakota Sate University, 
1987 

Continuing Education: GC/MS Seminar, Edward Ledford, Ph.D. 
OSHA Training 29 CFR Part 1910.120 (e) (40 hours) 

Professional Experience: With HWS since 1989 
Formerly with Harris Laboratories, Laboratory Technician, 

1987-1989; Brookings Public School District, Instructor, 
1987; Sioux Valley Public School System, Coach, 1986-87; 
South Dakota State University Plant Science Dept., Research 
Assistant, 1983-85 
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Michael J. Rush is an Analytical Laboratory Technician responsible for per­
forming inorganic and organic analysis of water, wastewater, soils, sus­
pected hazardous waste, and building materials in accordance with approved 
professional and regulatory methodology. He assists with sample handling 
in the laboratory, including reporting procedures, invoicing, designation 
of analysis, sample preparation, and sample preservation. 

Representative project experience includes: 

Ongoing chemical analysis of samples from industry and municipalities. 

Field technician for sampling at various wastewater discharge sites. 
Responsibilities included instructing clients in proper sampling pro­
cedures. 

ANALAB1U 

Education: A.A.S. in Environmental Laboratory Technology, 
Southeast Community College, 1988 

Professional Activities: 
Nebraska 

Water Distribution Operator, 

Professional Experience: With HWS since 1988 
Formerly with Harris Laboratories, 1988 (Coop Education); 

Dorsey Laboratories, 1988 (Coop Education); U.S. Navy, 
Electronics Technician, 1980-1985 
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Robert W. Sechrest is a Chemist responsible for performing inorganic and 
organic analysis of water, wastewater, soils, suspected hazardous waste, 
and building materials in accordance with approved professional and regula­
tory methodology. He assists with sample handling in the laboratory in­
cluding reporting procedures, invoicing, designation of analysis, sample 
preparation, and sample preservation. 

Mr. Sechrest is experienced in the operation of the atomic absorption 
units, UV-Visible spectrophotometer, as well as other laboratory instru­
ments. 

He is experienced with computer languages including Basic, Pascal, and As­
sembly. 

Representative project experience includes: 

Ongoing chemical analysis of samples from industry and municipalities. 

Development of software programming for the manipulation of atomic ab­
sorption and gas chromatography data, report generation, sample 
tracking and other laboratory records. 

ANALAB1U 

Education: B.S. in Chemistry, Biology, Midland 
Lutheran College, 1987 

Graduate Level coursework in Chemistry - UNL 
Continuing Education: Pekin Elmer Training Seminars 

- "Flame Atomic Absorption" and "Graphite Furnace 
Atomic Absorption" 

Professional Experience: With HWS since 1988 
Formerly with University of Nebraska, Teaching Assis­

tant, Chemistry Laboratory, 1987-88 
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Richard Wozniak is the Analytical Laboratory Supervisor. He is responsible 
for performing inorganic and organic analysis of water, wastewater, soils, 
suspected hazardous waste, and building materials in accordance with 
approved professional and regulatory methodology. He assists with sample 
handling in the laboratory, including reporting procedures invoicing, 
designation of analysis, sample preparation, and sample preservation. 

Mr. Wozniak is experienced in the operation of the atomic absorption units, 
UV-visible spectrophotometer, gas chromatograph, as well as other labora­
tory instruments. 

Representative project experience includes: 

Extensive on-site mapping of VOC's in soils using a portable gas chro­
matograph. 

Ongoing chemical analysis of samples from industry and municipalities. 

Field technician for large water sampling project in Gillette, 
Wyoming, for the Department of Energy. 

Field technician for water sampling at various hazardous waste sites. 
Responsibilities included instructing clients in proper sampling pro­
cedures. 

On-site technician for water quality monitoring and waste treatment of 
a cyanide heap leach facility spill in Idaho. 

In addition, Mr. Wozniak is educated and experienced with materials and 
soils testing. 

ANALAB1U 

Education: B.S. in Agronomy, University of Nebraska, 1980 
OSHA Training 20 CFR Part 1920.120(3) (40 hours) 

Professional Activities: Member: American Society of 
Agronomy; Weed Science Society; Range Management Society 

Professional Experience: With HWS since 1983 
Formerly with University of Nebraska 
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QUALITY POLICY 

To ensure the validity of their analytical data, the HWST Analytical 
Laboratory personnel follow a well-balanced quality assurance (QA) program 
that adheres to the high standards prevailing in all aspects of the HWS 
consulting services. 

Quality assurance in the environmental laboratory has several goals. These 
goals are; accuracy, precision, and completeness. The accuracy of are­
sult reflects how close the experimental value is to the "true" value. Ac­
curacy can be assured in running check samples of known composition both 
internally, within the lab and externally, by participation in round robin 
testing. Precision is accessed by the analysis of replicate samples. Com­
pleteness is characterized by the laboratory's ability to reproduce and to 
document the preparation, the analysis, the data reduction, and of custody 
for a set of samples. 

The QA program also dictates t~at detailed instructions are available for 
performing all activities affecting the quality of analytical data. The 
program provides for appropriate management review and approval of all pro­
cedures, including revisions to procedures, as well as control of proce­
dures to ensure that laboratory personnel who require specific procedures 
have access to them. The HWST Analytical Laboratory Procedures Manual is 
structured to address all elements of the quality assurance program. The 
basic elements of the program are described in the following paragraphs. 
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HANDLING OF SPECIMENS 

Sample Collection 

To ensure that standard and consistent methods are used to collect 
representative samples, the HWST QA/QC Plan begins with the sample 
collection process. Methods of sample collection, identification, 
containment and preservation are in accordance with governing Federal or 
State regulations. All sample collection and field analytical procedures 
are documented in hardback, bound field notebooks. Whenever possible, all 
sampling activities follow a pre-arranged Sampling and Analysis plan 
designed by HWST and approved by t~e client. 

HWST personnel responsible for sample collection and field investigations 
are trained by experienced personnel and have access to written sampling 
methods. Most have completed intensive forty-hour training sessions in the 
sampling techniques and safety procedures approved by the USEPA for 
hazardous waste site investigations. 

In order to demonstrate that the sampling process has produced 
representative samples free from cross-contamination, HWST routinely 
collects and analyzes duplicate samples, split samples, trip blanks, field 
blanks and equipment blanks. The analytical results from these field 
quality control samples are furnished to the client. 

Whenever samples are taken from a site involved or potentially involved in 
litigation, the sample collector follows strict chain-of-custody protocols 
and initiates a chain-of-custody document which will accompany the sample 
until its final disposal. 

Sample collection procedures are described in detail in SOP-10. Chain-of­
custody procedures are described in detail in SOP-6. 

Sample Transport 

Because HWST itself performs most of the sampling for projects undertaken 
by the Analytical Laboratory, close coordination between field and 
laboratory personnel is possible. This minimizes the risk of analyzing 
samples for the wrong parameters or after the holding time has elapsed. 
Samples collected by HWST personnel are field preserved and returned to the 
laboratory for analysis as soon as possible. Laboratory personnel are 
notified in advance if the sample requires special treatment or immediate 
analysis. When personal delivery is not possible , a method of shipment is 
selected that ensures arrival of the sample well within the maximum holding 
time allowed for each analyte. Written sample transport procedures ensure 
that the samples are properly labeled, preserved, and protected from 
breakage or tampering enroute. All samples potentially involved in 
litigation are accompanied by a chain-of-custody document, and the sample 
containers and shipping container are sealed with custody tape. Sample 
transport procedures are described in detail in SOP 10. 
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Sample Receiving and Disposal 

Upon arrival, all samples are inspected by the receiving agent for evidence 
of breakage, tampering, contamination or leakage. Sample labels are double 
checked against sample analysis request sheets and chain-of-custody 
documents. Samp 1 e preservation is checked for conformance to 40 CFR Part 
136 specifications, or to the special requirements of the analytical 
method. If necessary, samples are split and preserved. Only after all 
discrepancies have been resolved and documented, is the sample logged into 
the Sample Logbook and given a sequentially assigned laboratory number. 

If the sample is not analyzed immediately it is placed in sample storage 
appropriate to the sample matrix and analyses of interest. Ample locked, 
secure storage at 4 degrees centigrade is available for chain-of-custody 
samples. Maximum holding times are in accordance with USEPA regulations or 
as specified in the analytical method. If the holding time of an analyte 
is exceeded before the analysis is competed, the client is notified by the 
Laboratory Manager and a note included on the final report that the data 
may be suspect if holding times are exceeded. If available, documentation 
will be provided to demonstrate that the integrity of the analyte of 
interest has not been compromised. ' The essent i a 1 steps of the samp 1 e 
receiving process are documented by the receiving agent. Samples are 
typically held in storage for thirty days after issuance of the report to 
allow the client to request additional analyses. 
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TEST METHODS AND PROCEDURES 

The HWST QA/QC program ensures the use of methods of known accuracy and 
prec1s1on. Analysts are trained, evaluated and authorized by the 
Laboratory Manager to use the methods included in the HWST Methods Manual. 
Copies of these methods are kept readily available for subsequent reference 
by the analyst. Authorized methods include those standard methods 
prescribed by regula tory authorities and methods subjected to a 
comprehensive validation study by HWST to determine the appropriate matrix, 
concentration range, interferences, accuracy and precision, and safety 
precautions. 

All major laboratory operations that affect the quality of reported results 
are covered by a detailed, written Standard Operating Procedure. Each 
analyst must learn these as part of his job training, and the primary 
responsibility of the analyst is to follow written methods and Standard 
Operating Procedures faithfully. 

A bibliography of method sources maintained at HWST is contained in 
Appendix C. 
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DATA REDUCTION, VERIFICATION AND REPORTING 

It is the responsibility of the analyst to record during an analysis any 
information necessary to reconstruct and verify the analytical procedure. 
This information is permanent 1 y recorded in a hardback, bound notebook 
issued to each analyst. In addition, bench sheets, computer or instrument 
printouts, chromatograms, and other anci 11 ary data are clearly identified 
and permanently stored. 

Data reduction is accomplished either by hand calculation clearly set up as 
a formula in the laboratory notebook, or by computer. Results are 
computed, tabula ted in the 1 aboratory notebook, and transcribed onto a 
computer generated worksheet. The Laboratory Manager double checks this 
worksheet against the ana 1 yst' s notebook and any anc i 11 ary data before 
passing the worksheet on for report processing. To enable the report 
processing department to know that a report has been reviewed by laboratory 
management and therefore ready for printing, an initial box will be placed 
on the report labeled 11 QC reviewed... He also determines that the 
associated quality control data were sufficient and in control. If any 
discrepancies appear in the analysis, calculations, quality control or 
transcription, the results are held until the discrepancies are resolved or 
the analysis is repeated to the satisfaction of the Laboratory Manager. As 
a final measure, the Laboratory Manager checks the final report for 
accuracy, consistency and reasonableness among parameters before signing it 
and issuing it to the client. 

The results of any analyses performed by the 1 aboratory are furnished to 
the client in the form of a report which accurately, clearly and unambigu­
ously presents the test results and any other relevant information. The 
standard report format clearly identifies the testing laboratory; the 
client, the project, the sample analyzed, the results of the analysis, and 
if relevant, the associated quality assurance information. 

It is the policy of HWST to hold report information fn strict confidence to 
the c 1 i ent. The ori gina 1 report is sent to the attention of the c 1 i ent 
contact person, and a file copy is retained by HWST in a secured area. Any 
other copies are issued only at the request of the client, and then the 
recipients are named on the report copy and dated. It is against the 
policy of HWST to discuss test results or project information with anyone 
other than the recognized client contact person. Access to HWST records is 
restricted to those authorized by the Analytical Laboratory Manager. If it 
becomes necessary to issue a corrected, revised or additional report, the 
new report is clearly identified as a replacement report and is given a new 
report date. All reports are signed by the Analytical Laboratory Manager, 
his designated representative or the Laboratory Administrative Assistant, 
any changes to a report can only be made by their authorization. 
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DIAGNOSTIC AND CORRECTIVE ACTIONS 

The precision and accuracy of all measurements are routinely monitored by 
the inclusion of quality control samples which are analyzed and 
statistically evaluated. 

1. At least one in ten samples analyzed for any parameter is a 
duplicate sample. The precision of the measuring process is 
evaluated by comparing the relative standard deviation (RSD) of 
duplicate measurements. Control limits are established at± 10% 
RSD; results showing de vi at ions greater the 10% RSD are 
considered out of control and require that all samples analyzed 
for that parameter s i nee the 1 ast acceptab 1 e QC result be re­
analyzed. 

2. At 1 east one in ten samp 1 es ana 1 yzed for any parameter is a 
quality control sample evaluated for accuracy. This may be any 
one or more of the following: 

a. A matrix-spiked sample - a background split from the sample 
is analyzed simultaneously with another split which has 
been spiked with a known quantity of the analyte of 
interest. The percent recovery of the added spike is 
calculated by comparison of the background with the spiked 
sample. Control 1 imits are set at 90% - 110% recovery. 
Spike recoveries outside of these limits require repeating 
the analysis until recovery is in control, or use of the 
method of standard additions to account for matrix affects. 

b. A spiked blank - an aliquot of reagent grade water is spiked 
with a known quantity of the analyte of interest and 
ana 1 yzed. The percent recovery of the ana 1 yte must be 
within the control 1 imits of 90% - 110% recovery or the 
analysis is repeated. 

c. A known, independently verified check sample - the sample is 
analyzed and the result compared to the true value. 
Control limits are set at + three standard deviations from 
the true value. Results outside of these limits require 
repetition of all analyses performed for that analyte since 
the last acceptable QC result. 

3. When new lots of reagents or solvents are used, or as required by 
the analytical method, reagent blanks are analyzed to 
demonstrate freedom from contamination by reagents, glassware or 
poor analytical technique. 

4. These quality control measures are in addition to quality control 
samples taken as a check on sample collection and transport 
procedures. 

5. These are the laboratory's minimum quality control measures used 
to routinely monitor the accuracy and precision of analytical 
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procedures; if written methods demand a higher frequency of 
quality control samples or more stringent measures, the 
laboratory will follow the requirements of the method. 

6. Any failure to meet the established criteria for a quality 
control measurement is viewed as a warning that the measurement 
is out of control. Further analysis and reporting of data is 
stopped, the Laboratory Manager is notified, and a written 
quality control irregularity report is initiated. After the 
problem has been identified and corrected, additional quality 
control samples are analyzed to ensure that the system is back 
in control before resuming analysis, also the manager will then 
review the irregularity report and initialize it showing that 
the failure and corrective action have been disclosed to and 
understood by the manager before resuming analysis. All samples 
analyzed after the last acceptable quality control result are 
re-analyzed. A file of quality control irregularity reports and 
corrective actions taken is rna i nta i ned by the Laboratory 
Manager. 

7. Standard Operating Procedures 11 and 12 cover Diagnostic and 
Corrective Actions. 

ANALAB1U 
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EXTERNAL PERFORMANCE EVALUATIONS AND CERTIFICATIONS 

In addition to a routine internal Quality Control program, HWST 
participates in a variety of programs conducted independently by outside 
services. These serve as an additional check on the accuracy and precision 
of the laboratory's operations. They include Performance Evaluations based 
on the analysis of unknown samples, and performance audits leading to 
certification by independent authorities. 

1. United States Environmental Protection Agency 

ANALAB1U 

a. National Pollutant Discharge Elimination System (NPDES) 
Program. 

An annual analysis of wastewater quality control 
samples for biochemical oxygen demand, chemical oxygen 
demand, ammonia as nitrogen, total kjeldahl nitrogen, 
phosphorous, oil and grease, pH, suspended solids, 
nitrate-nitrogen cyanide, phenolics, orthophosphate, 
aluminum, arsenic, beryllium, cadmium, chromium, cobalt, 
copper, iron, lead, manganese, mercury, nickel selenium, 
vanadium, zinc. 

b. Water Supply Performance Evaluation Study. 

A biannual analysis of drinking water quality control 
samples for cyanide, sulfate, sodium, alkalinity, pH, 
calcium hardness, total filterable residue, turbidity, 
arsenic, barium, beryllium, cadmium, chromium, copper, 
lead, mercury, selenium, silver, nitrate-nitrogen, 
nitrite-nitrogen, fluoride. 

c. Water Pollution Performance Evaluation Study. 

A biannual analysis of general water quality and water 
pollution quality control samples for oil and grease, 
phenolics, cyanide, non-filterable residue, 1-2 
dichloroethane, chloroform, 1,1,1-trichloroethane, 
trichloroethene, carbontetrachloride, tetrachloroethene, 
bromodichloromethane, dibromochloromethane, bormoform, 
methylene chloride, chlorobenzene, benzene, ethylbenzene, 
toluene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 
1,4-dichlorobenzene, chemical oxygen demand, biochemical 
oxygen demand, ammonia-nitrogen, nitrate-nitrogen, 
orthophosphate, total kjeldahl nitrogen, phosphorus, 
alkalinity, chloride, fluoride, sulfate, pH, specific 
conductance, total dissolved solids, total hardness, 
calcium, magnesium, sodium, potassium, aluminum, arsenic, 
beryllium, cadmium, cobalt, chromium, copper, iron, 
mercury, manganese, nickel, lead, selenium, zinc, antimony, 
silver. 
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ANALAB1U HWS Technologies Quality Assurance Manual 
RECORDS 

9/01/89REC 

The laboratory follows standard operating procedures for recordkeeping that 
ensure a complete, permanent and easily retrievable means to verify all 
aspects of sample and data management. Permanent, secure storage is main­
tained for all original observations, calculations and derived data, cali­
bration records and fi na 1 test reports. A comp 1 ete description of the 
files maintained and their location is found in S.O.P.'s 1, 2, 6, 7 and 13. 
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UPDATING AND CONTROL OF DOCUMENTS AFFECTING QUALITY 

The Laboratory Manager is responsible for the annual review of the Quality 
Assurance Manual (January 31}, Standard Operating Procedures Manual 
(February 28}, and HWST Methods Manual (March 31}. The addition of new 
methods or procedures and revision or correction of material is done under 
the direction and approval of the manager. When changes are made, they 
will be made only on the appropriate pages and the pages will be dated to 
indicate the new effective date. 

The qua 1 i ty system review wi 11 inc 1 ude documenting the review as we 11 as 
documenting any corrective action. The review wi 11 be conducted by the 
Laboratory Qua 1 ity Contra 1 Officer with a written report to management 
including the First Vice President of HWS Technologies Inc. 
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SUBCONTRACTING 

Subcontracting 

Projects undertaken by HWST will occasionally include an analysis not 
normally performed by the HWST Analytical Laboratory if this occurs it is 
standard procedure to disc 1 ose a 11 subcontractors used in our 1 aboratory 
report. If it is necessary to lease equipment for the analysis or 
subcontract the work out to another laboratory, procedures are followed to 
ensure that the analysis is conducted to HWST's own high standard. 

Equipment is leased from established, reputable firms that can provide HWST 
with documentation of proper equipment rna i ntenance and .manu a 1 s covering 
calibration, operation and troubleshooting of the equipment. Leased 
instruments are ca 1 i bra ted by HWST personne 1 with standard materia 1 s as 
required by the analytical method, and proper function is demonstrated by 
successful analysis of quality control samples before unknown test samples 
are analyzed. 

In selecting an outside laboratory for subcontracting, strong preference is 
given to established laboratories with appropriate government certification 
or nationally recognized accreditation. HWST requires that the analytical 
data furnished by the subcontractor include all the information provided on 
each HWST test report. This includes a unique sample identification, the 
method used, the limits of detection, the date analyzed, and the signature 
of the person accepting technical responsibility for the analysis. 
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4.2.4 

ANALABlU 

Technical Complaint Handling Procedure. 

The fo 11 owing procedure wi 11 be inserted into the HWST Qua 1 i ty 
Assurance Manual: 

Always handle client requests promptly. Accept client complaints 
with patience, and quietly and courteously make a full and 
satisfactory explanation, exercising tact at all times. In the 
instance of a technical complaint, laboratory personnel or the QA 
officer will conduct a review of the report package including 
bench sheets associated with the samples involved to determine if 
the report is validated by information in the data package. 
Report to client if data is or is not va 1 i dated by review and 
reason if it is not. This Technical Complaint Report will be at 
least documented in our own separate file and sent to the client 
if an explanation is needed or required. Corrective action will 
follow. 
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APPENDIX A 

ANALYTICAL PROCEDURES 

FOR LOCKWOOD 



Analytical Procedures 

Extraction and Anal~si~ MethodZ Detection Limit 
Parameter Technique1 Water Soil/Sediment Water Soil/Sediment 

(mg/L) (mg/Kg) 

Volatile Organics G~/MS 8240 8240 Table 6.4 Table 1.0 

Arsenic GFAA 3020/7060 3050/7060 0.005 0.25 

Cadmium GFAA 3020/7131 3050/7130 0.005 0.50 

Chromium GFAA 3020/7191 3050/7190 0.005 2.5 

Lead GFAA 3020/7421 3050/7420 0.005 5.0 

Zinc FLAA 3005/7950 3050/7950 0.01 0.5 

GC/MS = gas chromatography/mass spectrometry, GFAA = graphite furnace atomic absorption, FLAA = flame atomic 
absorption 

z Methods are from "Test Methods for Evaluating Solid ~~ste" s~-846 Third Edition 

e e e 



e 

Parameters 

e 

Table Continued 

Analytical Quality Control Samples 

(Water and Soil) 

QC Measure 

Initial and Continuing 
Calibration 

Matrix Spike Analysis 

Matrix Spike Duplicate 
Analysis 

Surrogate Spike 

Frequency 

Daily and each instrument 
setup 

One per analytical batch 

One per analytical batch 

Each sample where appropriate 

Notes 1An analytical batch consists of 20 samples or less, prepared or analyzed 
together with a common QC sample. A case consists of one or more Sample 
Delivery Groups. 

e 

Control Limits 

within 20% of true value 

MS/MSD 1,1 Dichloroethane 
61-145% recovery, Benzene 
76-127% recovery, Trich­
loroethane 71-120% recov­
ery, toluene 76-125% 
recovery, chlorobenzene 
75-130% recovery 

SS, Toluene - d8, 81-117% 
recovery, bromofluoro­
benzene 74-121% recovery, 
1,2 Dichloroethane - d4, 
70-121% recovery 



Parameters 

Metals (As, Cd, Cr, Pb, Zn) 

Volatile Organic 
Compounds/ 

e 

Analytical Quality Control Samples 

(Water and Soil) 

QC Measure 

Calibration Blank 

Initial Calibration 
Verification 

Continuing Calibration 
Verification 

Preparation Blank 

Frequency 

Each calibration, beginning and 
end of each run, 10% frequency 

Daily for each instrument 
setup 

Control limits 

less than detection limit 

within 10% of true value 

Beginning and end of each within 20% of true value 
run; 10% frequency or every 2 hours. 

One per analytical 1 batch less than two times 

Matrix Spike Analysis One per analytical batch within 15% of true value 

Duplicate Sample Analysis One per case or one per 10 samples within 20% relative 
percent difference 

laboratory QC Sample One per analytical batch within 20% of true value 
Analysis 

Analytical Spike Each sample (at least a single within 15% of true value 
analytical spike will be performed 

laboratory Blank 

to determine if the method of standard 
addition is required for quantitation) 

One per analytical batch 

e 

less than detection 
limit, ecept acetone and 
methylene chloride which 
are less than 5 times 
detection limit 

e 



ANALYTICAL INSTRUMENTS USED FOR METAL ANALYSIS 

Parameter 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Selenium 

Zinc 

Silver 

Mercury 

VBTABLE 

Analytical 
Instrument 

Perkin-Elmer AA. 2100-HGA 700 

Perkin-Elmer AA 2100 

Perkin-Elmer AA. 2100 

Perkin-Elmer AA. 2100 

Perkin-Elmer AA. 2100 

Perkin-Elmer AA. 2100 

Perkin-Elmer AA. 2100-HGA 700 

Perkin-Elmer AA. 2100 

Perkin-Elmer AA. 2100 

Perkin-Elmer AA. 2100 Varian VGA-76 

Analytical Method 

Graphite Furnace - Atomic Absorption 

Direct Flame - Atomic Absorption 

Graphite Furnace - Atomic Absorption 

Graphite Furnace - Atomic Absorption 

Direct Flame - Atomic Absorption 

Graphite Furnace - Atomic Absorption 

Graphite Furnace - Atomic Absorption 

Direct Flame - Atomic Absorption 

Direct Flame - Atomic Absorption 

Vapor Generation - Atomic Absorption 

May 1991 



· .. ·.·· 

P~r~ .. ~~~r ·. Cof't~1mm P.rlf~rv~~1V~ 
• • • • • • • -~ • • • 0 •• 0 • • • • •• ·: • • • • 

pH Plastic 

S•lllpl~ 
VQl"m" · : . ;. . 

HaximUI• 
Ho14lng 
. TliiiQ 

Field Determination 

Hethod . ·: . ·: 

P~tect1on . ~-1.._H. 

150.1* Range 4.0-10.0 

AnalYtical 
Iostrument 

Orton 
Hodel 701A 

Specific Plastic Field Determination 120.1* Range 0.1-20.000 VWR 

* •Methods for Che•tcal Analysts of Wate and Wastes•. EPA 600/4-79-20. 

** Standard Methods for the Exa11nat1on of Wtter and Wastewtter. 16th Ed .• APHA-AWWA-WPCF. 

e e 

Scientific 
Conductance 
Hodel 604 

e 



RCRA METALS (Total) 

Maximum mg/L 
Sample Holding Analysis Detection 

Parameter Container Preservative Volume Tlme Method Umit 

Arsenic Plastic < 2pH; HN03 lliter 6 months 206.21 0.005 

Iron Plastic < 2pH; HN03 · lliter 6 months 236.12 0.1 

Lead Plastic < 2pH; HND3 1liter 6months 239.24 0.005 

Manganese Plastic < 2pH; HN03 1liter 6 months 243.12 0.01 

Zinc Plastic < 2pH; HN03 1liter 6 months 289.12 0.01 

Silver Plastic < 2pH; HN03 1liter 6 months 272.12 0.01 

Mercury Plastic < 2pH; HN03 1liter 28 days 245.13 0.0005 

Barium Plastic < 2pH; HN03 lliter 6 months 208.12 0.1 

Cadmium Plastic < 2pH; HN03 1liter 6 months 213.24 0.005 

Chromium Plastic < 2pH; HN03 1liter 6 months 218.24 0.005 

Selenium Plastic < 2pH; HND3 1liter 6 months 270.24 0.005 

1 Acid Digestion Method 7060 
2Acid Digestion Method 3010 
3Acid Digestion Method 7470 
4Acid Digestion Method 3020 

VBTABLE May 1991 



Parameter Sample Containers Volume Reqd. Preservative e 
Volatile Organics, Water 2-40 ml vials with 40ml 4°C 

Teflon-lined septa 

Volatile Organics, Soil 2-40 ml vials with lOg 40C 

Metals (As,Cd,Cr,Pb,Zn) Water 1-lL plastic bottle lOOOml 40CandHN03 
topH <2 

Metals (As,Cd,Cr,Pb,Zn) Soil 1-8 oz. wide mouth 
glass jar 

50g 4°C 

LOCKWOOD 



APPENDIX 8 

QC DOCUMENTS REFERENCED 

Federal Register: Part III 40 CFR Parts 160 and 792; "Federal 
Insecticide, Fungicide and Rodenticide Act (FIFRA) and Toxic 
Substances Contro 1 Act (TSCA); Good Laboratory Practice Standards; 
Proposed Rules", December 28, 1987. 

"Guidelines and Specifications for Preparing Quality Assurance Program 
Plans", QAMS-004/80, U.S. Environmental Protection Agency, 
Washington, DC, September 20, 1980. 

"Handbook For Analytical Quality Control In Water and Waste Water 
Laboratories", EPA 600/4-79-019, U.S. Environmental Protection 
Agency, March 1979. 

"Interim Guidance on Preparing Revised Quality Assurance Program 
Plans", QAMS - 005/80, U.S. En vi ronmenta 1 Protection Agency, May 20, 
1985. 

"Manual for the Certification of Laboratories Analyzing Drinking 
Water: Criteria and Procedures/Quality Assurance", EPA 570/9-82-002, 
U.S. Environmental Protection Agency, October 1982. 

"QA: Quality Assurance Handbook", Center For Analytical Chemistry, 
Nation a 1 Bureau of Standards, U.S. Department of Commerce, November 
20, 1987. 

"Quality Assurance: A Laboratory Management Practice Manual", 
American Council of Independent Laboratories, Inc., May, 1986. 

"Standards for the Cert i fi cation and Approva 1 of En vi ronmenta 1 Ana­
lytical Laboratories", State of Kansas, Department of Health and 
Environment, January, 1983. 
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APPENDIX B, CONTINUED 

"RCRA Groundwater Monitoring Technical Enforcement Guidance Document", 
U.S. EPA Office of Solid Waste and Environmental Response, 
Washington, DC, September, 1986, OSWER - 9950.1. 

"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846, Third Edition, Volume One, Section A, Chapter 1, U.S. EPA Of­
fice of Solid Waste and Emergency Response, September, 1986. 

J.K. Taylor and T.W. Stanley, Editors, "Quality Assurance for Envi­
ronmental Measurements", ASTM STP 867, American Society for Testing 
and Materials, Philadelphia, 1985. 

Cory L. Perket, Editor, "Quality Control in Remedial Site Investiga­
tion: Hazardous and Industrial Solid Waste Testing", ASTM STP 925, 
American Society for Testing and Materials, Philadelphia, 1985. 

"Standard Guide for Evaluating Laboratories Engaged in Sampling and 
Analysis of Water and Wastewater", ASTM D3856-80, American Society 
for Testing and Materials, Philadelphia, 1980. 
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APPENDIX C 

INDEX TO TESTING DOCUMENTS 

A. Sample(s) collection technique, sample container(s), sample size, sam­
ple preservation and physical/chemical analyses were performed in ac­
cordance with 

B. Sample(s) analyzed as received in accordance with 

1. "Methods for Chemical Analysis of Water and Wastes", EPA 600/4-79-20. 

2. Standard Methods for the Examination of Water and Wastewater, 16th Ed., 
APHA-AWWA-WPCF. 

3. "Test Methods for Evaluating Solid Waste", EPA SW-846. 

4. "The Analysis of Trihalomethanes in Drinking Water by Liquid-Liquid Ex­
traction, EPA Method 501.2," November 6, 1979. 

5. Official Methods of Analysis, 14th Ed., A.O.A.C. 

6. Methods of Soil Analysis, Part 2, American Society of Agronomy. 

7. Water and Environmental Technology, Annual Book of ASTM Standards, 
1986. 

8. "Methods for Organic Chemical Analysis of Municipal and Industrial 
Wastewater", EPA 600/4-82-057. 

9. "Test Methods for the Determination of Polychlorinated Biphenyls in 
Transformer Fluid and Waste Oils," EPA 600/4-81-045. 

10. EPA Contract Laboratory Program, Statement of Work for Organic Analy­
sis, 1984, amended, 1985. 

11. procedures contained in Federal Register, Vol. 47, No. 4, January 7, 
1982 

12. NIOSH Manual of Analytical Methods, 2nd Ed., U.S. Department of Health, 
Education and Welfare, Publ. (NIOSH) 77-157 A-B-C (1977). 

13. "Information Document on Gasohol" contained in Petroleum Products, Lu­
bricants and Fossil Fuels, Annual Book of ASTM Standards, 1984. 

14. Petroleum Products and Lubricants, Annual Book of ASTM Standards, 1987. 

15. Uniform Building Code Standard No. 43-8, "Thickness and Density Deter­
mination for Spray-Applied Fireproofing," 1979 Edition. 

16. Note: This solid sample did not exhibit the hazardous characteristic 
of ignitability when tested in accordance with EPA SW 846 Volume One, 
Section C, Part II, Chapter Seven, Paragraph 7.1.2.2. 
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APPENDIX C continued 

Index to Test Methods 

1. Methods prescribed by B. Bunn (EPA Region VII) to P. Mignon (HWST) on 
February 7, 1986. 

2. Methodology developed by HWS Technologies Inc. 
HWS Technologies Inc. Standard Methods Manual 
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APPENDIX D 

MAJOR LABORATORY AND FIELD EQUIPMENT 

Instr\.lllent Manufacturer/Model HIJS # Serial # 

Atomic Absorption Spectrophotometer Perkin-Elmer 2100 1609922176 
Atomic Absorption/Autosampler Perkin-Elmer AS-70 128581 
Atomic Absorption Controller Assembly: EPSON/EX-800 03017001 

EPSON/Equity-11+ 
EPSON/MBM-2095E MB80211693 
Cherry Keyboard 14574·A51 

Atomic Absorption/Graphite Furnace Perkin-Elmer HGA-700 160604 8080 
Atomic Absorption/Recorder Perkin-Elmer 023 00154 
Atomic Absorption/Vapor Generator Varian/VGA-76 01646 703 2501 
Atomic Absorption/Vapor Generator Varian/VGA-65 
Balance, Analytical Electronic American Scientific Prod/SP180 2901139 B1240-1 

Voland Co./220R 
Mettler/H·80 00013 

Balance, Top-loading Electronic OHAUS/300 00125 1382 
Balance, Triple-beam OHAUS/2610G 00152 
Calorimeter, Oxygen Bomb Parr/1341 00473 4352 
Conductivity Meter Chemtrix, lnc./7DO D0023 1D19 
Conductivity Meter Cole Parmer/ 
Dissolved Oxygen Probe Orion/97-08-DD 
Exraction Unit, E.P. Toxicity 
Gas Chromatograph Varian/Series 3700 000153 74030517-13 
Gas Chromatograph Varian/Series 3300 0171D 4279 
Gas Chromatograph/Purge & Trap Tekmar/LSC 2 00488 1243 
Gas Chromatograph/Purge & Trap Tekmar/LSC 2000 88298008 
38298008 
Gas Chromatograph/Integrator Varian/4270 D171 1 057/25189 
Heater, Multi-block Lab Line/2090 00419 
Hood, F\.llle LabConco/59006 
Incubator 
Ion Specific Electrodes 
Digital pH, mV Meter Orion Research/EA 920 PU 83A 
Digital pH, mV Meter Orion Research/7D1A 00008 57698 
pH, mV Meter Chemtrix/60A 00286 1028 
pH Meter, Portable Beckman 1502 
Furnace, Muffle Thermolyne/1500 FD1525M 00012 135 364 
(2) Organic Photoionization Detector HNU/H\.1101 

HNU/H\.1101 
(2) Organic Photoionization Detector HNU PI 101 004D2 41670 

HNU PI1D1 
(2) Oven, Drying Soil Test/L-5B 608692 

Soil Test/L-5B 608693 
Refrigerator/Freezer 
Refrigerator/Freezer 
Refrigerator/Freezer Hotpoint/2D T-13 C·IJZ145120 
Sampling Equipment: 

Composite Sampler I SC0/1392 01496 
Flow Recorder Stevens/ 01497 
Flow Recorder Stevens/ 01498 
\Jell Samplers: 
2-inch \Jell Sampler ISC0/2600 00191 
3-inch Submersible Pump Standard 01499 
4-inch Submersible Pump Grundos 01500 

Shaker, Orbital Labline/3520 D0190 

e Spectrophotometer/UV/Vislble Bausch & Lomb/Spectronic 21 00014 0402602 
Bausch & Lomb/Spectronic 2D 33-29·61-62 

\.later Bath, Constant Temperature Magniwhirl/MIJ-113DA M5·1813D 
\.later Purifier, Nanopure Barnstead/Thermolyne/D4751 55000318 
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Sample Custodian 

John Ackerly 

e 

HWS TECHNOLOGIES INC. ANALYTICAL LABORATORY 
ORGANIZATIONAL CHART 

HWS Technologies Inc. 
1st Vice President 

and 
Chief Operating Officer 

Thomas Thelen 

I 
Analytical Laboratory 

Division 
Manager 

Paul Mignon 

1 
Laboratory Supervisor 

QA/QC Assistant 

Atomic 
Absorption 

Section 

Doug Moon 
David Finken PT 

Rick Wozniak 

I 

Gas 
Chromatography 

Section 

Robert Sechrest 
Giles Schildt PT 

I 
Infrared Section 

Pat Humphrey 
Kevin Vasconcellos PT 

General 
Chemistry 

Mike Rush 
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----~' •(• TABLE VB1-1 TABULATED WELL DATA FOR LOCKWOOD 
F'Y / 

- ~ • ~.: • .. 1 .... ) 

~ ' WELL ELEV. ELEV. SCREENED CASW PIPE DATE DRilliNG CONSULTING DRilliNG DEPfH EPIH ' 

NUMBER CASING GROUND INTERVAL INTERVAl SIZE ID DRILLED COMPANY COMPANY METHOD BOTTOM ~f)' 
Nov-89 -89 

MW-1 80.18 786 65.2ti - 55.2ti 80 18 - 65.2ti 41NCH 10/9/85 NELSON UWSTECH. ROTARY 24.79 897 

MW-2 79.89 78.4 60.55 • 50.55 79.89 - 60.72 41NCH 10/10/85 NELSON HWSTECH. ROTARY 30.09 871 
-MW-3 81.02 79.5 62.52 • 52.52 81.02 • 62.69 41NCH 10/10/85 NELSON HWSTECH. ROTARY 28.54 9.52 

MW-4 80.28 788 63.03 • 53.03 80.28 - 62.86 41NCH 10/9/85 NELSON IIWSTECH. ROTARY 2752 9.34 

MW-5 80.63 79.2 64.47 - 54.47 8063. 64.13 41NCH 10/9/85 NELSON UWSTECH. ROTARY 26.06 9.86 
MW-6 80.73 789 60.23 - 50.23 80.13 - 6023 41NCH 10/7/85 NELSON IIWS TECII. ROTARY 29.61 9.02 
MW·7 80.46 79 61.71 • 51.71 80 46 - 61.71 41NCH 10/8/85 NELSON UWS TECtt. ROTAHY 28.19 9.33 

MW-8 81.45 79.7 61.95 - 51.95 81.45 - 61 95 41NCH 10/10/85 NELSON IIWS TECH. ROTARY 29.56 9.59 

Ml-1 79.11 78.9 64.61 - 54.61 7911 • 6461 61NCH 10/9/85 NELSON IIWS TECH. ROTARY 24.14 

M1·2 80.06 78.8 61.39 - 51.39 80.06 - 6139 61NCH 10/7/85 NELSON HWSTECH. ROTARY 2116 IJJ!j 

LW-1 88.01 858 54.77 • 44.77 88.00 - 54.77 21NCH 11/1/89 NELSON WTA&AIR ROTARY 42.2 18.98 

LW-2 87.58 85.9 70.42 - 50.42 87.58 - 70.42 21NCH 11/1/89 NELSON WTR. &AIR ROTARY 36.8 17.71 

lW-3 87.79 85.7 70.2ti - 60.26 87.79 - 70.26 21NCH 11/2/89 NELSON WTR.&AIR ROTARY 26.95 18.55 

LW-4 81.78 79.2 63.97 - 53.97 81.78 - 63.97 21NCH 11/2/89 NELSON WTR.&AIR ROTARY 2287 12.64 

LW·5 86.61 84.6 69.32 • 59.32 86.61 • 69.32 21NCH 11/2/89 NELSON WTR.&AIR ROTARY 27.29 16.64 

lW·6 75.85 84.9 UNKNOWN- UNKNOWN UNKNOWN UNKNOWN 

lW-7 21NCH PANHANDLE WTR. &AIR HOllOW STEM 29.72 17.33 

LW-8 21NCH PANHANDLE WTR. &AIR HOLLOW STEM 3391 19.71 
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IT AN INdusTRiEs, INc. 
Water Well Supply Division 

P.O. Box306 
Paxton. NE 691 55 
(308) 239·4281 

P.O. Box 101 
Dodge City. KS 61 ao 1 
(316) 225·8201 

FOUR SQUARE THREADED PVC FLUSH JOINT 

Effective: N~r 1, 1989 
Replaces: October 1, 1988 Page 1 of 5 

Most lengths noted are actual made up lengths.* Lengths other 'lban 'lbcse Noted 
and same Specialty Fabrication are produced on request. Please call 1-800-247-6167, 
Ext. 755 or EXt. 922 for price and availability. 

*For sizes 4~" & larger, every effort will be made to provide setting lengths. 
However, due to the lead times required to have PVC extruded in longer than standard 
lengths, saneti:mes we may have to provide overall lengths. When this is required, 
we will advise you prior to shipment of your order. 

Select Fraa TWo (2) Screen Options: 

Standard Flush Joint Sc::u:en** ( 1/4" distance between slots) is available for 
1/2" through 10" diamters. We produce .010", .012", .01611

, .018", .020", .025", 
.032" 1 .040", .050", and .060" slot sizes for all diameters EXCEPt' in R" and 10 11

• 

8" & 10" SCh. 40 are available in .016" and larger slot sizes. 8" & 10" Sch. 80 
can be produced in . 025" and larger slot sizes at the present time. 

Hi-Flo Flush Joint Screen*** ( 1/8" distance between slots) is available for 
1/2" through 10" dianeters. Hi-Flo slot size alternatives are .010"1 .012"1 .016"1 
.018" 1 and .020" (8" & 10" not available in .01.0" & .012" sizes). Hi-Flo Screens 
Are ~ available in Sch. 80 in 4" & larger. 

**The Standard number of rows of slots in the screen are as noted below. 
(Additional rows are available at a slight additional charge. Please inquire 
as to price & availability.) 

2 Rows -- 1/2" 1 3/4" 1 1" 1 1 1/4" 1 1 1/2" 
3 Rows-- 211 1 2 1/2" 1 3" 
4 Rows -- 4" 1 · 4 1/2" 1 5" 

5 Rows 
6 Rows 
BRows 

611 
8" 

10" 

***The number of rows of slots in the Hi-Flo SCLeens are the same as the above. 
However 1 given the high anDunt of surface area slotted with the 1/8" spacing 1 for 
the sake of strength we caution against the addition of more rows than the above. 

NC7l'E: We can also slot a portion of a length of PVC Flush Joint, for example the 
bottom 5 ft. or 10 ft., while leaving t~e top portion as casing. We can likewise 
leave a portion of blank material on the bottan to serve as a sump. Pricing on 
alternatives such as this depends upon ~antity, slot size, length of screen por­
tion, etc. other lengths or special fabrication can be produced on request. 

Special detergent rinses, bag;ing, wrapping or other optional packaging can be 
supplied, if required. Most sizes can be produced with threads conforming to ASTM 
standard F480-88a •. call 1-800-247-6167, Ex:t. 755 or Ex:t. 922 For Price & Avail­
ability For Any Requirements Not Shewn Herein. 

Continued on Page 1 .••• 
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Titan 
Four Square 

Flush Joint 
'•' .• 
~ ... Monitor Pipe & Screen 

Titan :ndustries' Four Square Flush Joint Monitor Pipe & Screens provides to the 
moni taring and ••ater 1-1ell industry a sanitary, seal tight, yet simple and affordable 
joint. tve offer MORE diameters, schedules and other alternatives than ever before. 

The precise square cut threads insure a perfect and near solid joint every 
time. An optional feature for ·~ guarar,teed \vatertight, airtight connection 
is a flat neophrene sealer ring. 

All Titan Four Square Flush Joints are manufactured from NSF 
approved polyvinyl chloride (PVC) materials that meet or exceed 
all ASTM Schedule 40, Schedule 80, and F-480 specifications. 
Other materials, such as SDR 21, SDR 17, &/or other 
schedules and specifications are a\~ilable in many 
sizes upon special order. 

Each and every Four Square Joint is produced 
on machines of latest technology. A meti­
culous check of each joint by our 
stringent quality control personnel 
insures thread accuracy and fit­
ability making field installation 
as simple and fast as possible. 

Screens and Casings are avail­
able in sizes ranging from 1/2" 
Sch. 80 through 10" Sch. 80. Our 
Standard Screen (1/4" slot spacing) 
is available for all diameters. 

Our ne'• Hi-Flo Screens, with 1/8'" 
spacing bettveen slots, provides 
the answer to thos~ applications 
that require additional screen 
open area. Hi-Flo Screens are 
available in 1/2" thru 8" 
(Except in 4" - 8" Sch. 80 and 
in 4 l/2" and larger SDR 17) . 

Casing and screen bodies are stock lengths of 2 - 5 - 10 or 20'. Special lengths, 
.,,hen required, and a variety of slot sizes ranging from . 010" and larger make Titan 
Four Square Flush Joint casings & Screens the contractor's and engineer's choice 
for monitoring, recovery, de-watering, and many other water well ap~lications. 

Titan has the flexibility and ability to also do special design and construction 
for the uncommon job. 

For the complete Four Square story, contact Titan Industries, Paxton, ~ebraska, 
u.s.A. TOLL FREE 1-800-247-6167, Extension 755. 

Distributed by: Manufactured by: 

Titan Industries, Inc. 
WestHwy. 30 
Paxton, Nebraska 691 55 
(308) 239-4281 



Titan 
Four Square 

Flush Joint 
Monitor Pipe & Screen 

Titan !ndustries' Four Square Flush Joint Monitor Pipe & Screens ~rovides to the 
monitor in~ and ·.;ater ·.o~ell industry 3 sanitary, seal ti:}ht, yet sim9le 1nd affordable 
Joint. \~e offer MORE diameters, sche~~les 3nd other alternatives than ever before. 

The precise square cut threads insur~ a ~erfect and near solid Joint every· · 
time. An optional feature for 1 g~ar3~teed watertight, airti~ht connect1on 
is a flat neophrene sealer ring. 

All Titan Four Square Flush Joints ~re manufactured from NSF 
approved polyvinyl chloride (PVCl materials that meet or exceed 
all AS~! Schedule 40, Schedule 80, and F-480 specifications. 
Other materials, such as SDR 21, SCR :7, &/or other 
schedules and specifications are 3.Vail;,.ble in many 
sizes upon special order. 

Each and every Four Square Joint Ls ~roduced 
on machines of latest technology. ; ~e~i­

culous checK of each joint by our 
stringent quality control personnel 
insures thread accuracy and fit­
ability maKing field installation 
as simple and fast as possible. 

Screens and Casings are avail­
able in sizes ranging from l/2" 
Sch. 80 through 10" Sch. 80. Our 
Standard Screen (1/4" slot spacing) 
is available for all diarreters. 

our ne'" Hi-Flo Screens, with 1/8" 
spacing bet,:een slots, provides 
the answer :o thos~ applications 
that require additional screen 
open area. Hi-Flo Screens are 
available in l/2" thru 8" 
(Except in 4" - 8" Sch. 80 and 
in 4 1/2" and larger SDR 17) • 

Casing and screen bodies are stock lengths of 2 - S - 10 or 20'. Special lenqths, 
when required, and a variety of slot sizes ranging from .010" and larqer maKe Titan 
Four Square Flush Joint casings & Screens the contractor's and engineer's choice 
for mni taring, recovery, de-watering, and many other ~.;ater \vell ap;.lic;,.tions. 

Titan. has the flexibility and ability to also do special design and construction 
for the •.mcomroon job. 

For the complete Four Square stcry, ~ontact Titan Industries, ?axton, ~ebraska, 
U.S.A. TOLL FREE 1-800-247-6167, Extension 755. 

Distributed by: Manufactured by: 

Titan Industries, Inc. 
West Hwy. 30 
Paxton, Nebraska 691 55 
(308) 239-4281 
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1·800·247 ·6167 
Ext. 755 

ITAN INdusTRies INc. 
Water Well Supply Division 

TITAN MANUFACTURED GOODS 

AND/OR 
MONITORING PRODUCTS 

P 0. Box 306 
Paxton. NE 69155 
(308) 2.39·428 1 

P.O. Box 101 
Dodge City, KS 67801 
(3 1 6) 225·620, 

TITAN miXJST'RI!S FOOR SQ(mRE ~ SCREENS & RISER 
·PVC - Schedule 40, SDR 17, & Schedule 80 

1/2" through 10" Flush Joint 
.stainless Steel - #304 & #316 in 2", 4", 6" 
.Teflon 
.Fiberglass 
• Low carbon Mild steel 
.1/4" 1 3/8" 1 1/2" 8entoni te Pellets 

Bagged Bentonite 1 Vol Clay Grout ~~ 
.COlorado Silica Sand n 
. Bailers, Centralizers, Protective Enclosures, 

Manhole Covers, Hazardous Waste Barrels, 
Misc. Accessories 

TITAN INIXJSTRIES FASY-FI.O SIDrl'ED PVC SCRDNS (1/4• SPACIH;) 
1/2" through 48" - Belled End &/or Plain End · 
.010" and larger slot sizes 
Virtually all Schedules & Classes, inCluding Sch. 40, 

Sch. 80, 5DR 26, SDR 21, SDR 17 

TITAN INIXJSTRIES HI-FI.O stDrl'ED PVC SCRDM; (1/8• SPACim) 
1/2" through 10" - Belled End &/or Plain End 
.010"1 .012", .016", .018", .020" slot sizes 
Schedul.e 40, SDR 21, Sch. 80 in Most Diameters 

TITAN nu:JSTRIES SCRE-DBAIN PVC IJRAnW:;E PIPE 
Virtually Any Diameter & Schedule From 1/2" & Upward 

Round Holed Openings 3/16" 
'Through 1" Diameter 

TITAN INIXJSTRIES Wt ~ l .Rebuilt lfindmills* } 
.Windmdll Parts* 
.Fiberglass Dura-Rod 

. .Galvanized Rod Couplings 

*For Aermotor & Fiasa 

Rectangular Openings From .010" 
'Through .120" Slot Widths 

TITAN INIXJSTRIES 
Easy-Thread Sch. 80 PVC Couplings 
Sch. 80 PVC Drop Pipe ~ 

(Threaded Both Ends) ~ 

"Providing Quality Products At Affordable Prices With Service Second To None" 
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1.0 PURPOSE 

1.1 This plan provides health and safety guidelines for anticipated 

surface and underground operations conducted by HWS Technologies 

Inc. (HWST) employees during work activities at the Lockwood 

Corporation facility in Gering, Nebraska. It is HWST's policy to 

comply with all governmental regulations and requirements related 

to the environment and employee health and safety. Because it is 

not feasible to describe all possible hazards or all necessary 

precautions in a dynamic operation of this nature, this plan 

addresses only those fundamental issues of known concern. It is 

the responsibility of all field team members to evaluate the work 

conditions of each site and, if in doubt about the safety of an 

operation, request assistance from the Site Safety Officer. This 

plan will be updated or revised as necessary. 

Compliance with this plan is mandatory for all on-site HWST 

employees. 

2.0 RESPONSIBILITIES 

2.1 The Project Manager's responsibilities include: 

+ Making certain that personnel receive this plan and are aware of 

the provisions of this plan, are instructed in the work practices 

necessary to ensure safety, and are familiar with planned proce­

dures for dealing with emergencies. 

+ Assuring the completion of Plan Acceptance Forms. 
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+ Making certain all field personnel have had hazardous waste worker 

health and safety training per 29 CFR 1910.120. 

+ Making certain that personnel are aware of the potential hazards 

associated with site operations. 

+ Obtaining permission for site access and coordinating activities 

with appropriate personnel. 

+ Correcting any work practices· or conditions that may result in 

injury or exposure to hazardous substances. 

+ Preparing any accident reports and routine job exposure forms (see 

Appendix A- Accident Report and Exposure History Forms). 

2.2 The Site Safety Officer's responsibilities include: 

+ Implementing the project Health and Safety Plan, reporting to the 

Safety Coordinator and the Project Manager for action if there are 

any deviations from the anticipated conditions described in the 

plan, and having the authorization to stop work at any time. 

+ Conducting periodic inspections to determine if the Health and 

Safety Plan is being followed. 

+ Controlling entry and exit at Access Control Points. 

+ Monitoring on-site hazards and conditions. 

+ Calibrating all monitoring equipment on a daily basis and record­

ing results on the appropriate sheets (see Appendix A - Instrument 

Calibration Check and Environmental Monitoring Sheets). 
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+ Making certain that all monitoring equipment is operating 

correctly according to manufacturer's instructions and providing 

maintenance if it is not. 

• Selecting protective clothing and equipment. 

• Periodically inspecting protective clothing and equipment. 

• Ensuring that protective clothing and equipment are properly 

stored and maintained. 

• Monitoring on-site project personnel for signs of stress such as 

cold exposure, heat stress, and fatigue. 

+ Assuring proper health and safety training of all HWST field 

staff. 

+ Defining limited access zones on a daily basis. 

+ Coordinating emergency care, evaluation, rescue, etc. 

• Enforcing the "buddy" system. 

+ Enforcing the Health and Safety Plan on-site. 

2.3 Project Personnel responsibilities include: 

• Complying with the Health and Safety Plan. 

• Taking all reasonable precautions to prevent injury to themselves 

and to their fellow employees. 

• 
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• Performing only those tasks that they believe they can do safely, 

and immediately reporting any accidents and/or unsafe conditions 

to the Site Safety Officer. 

• Notifying the Project Manager and Site Safety Officer of any spe­

cial medical problems (e.g. allergies) and making certain that all 

on-site personnel are aware of any such problems. 

3.0 SITE DESCRIPTION AND HISTORY 

The following material is taken from Versar Inc.'s Health and Safety 

Plan, Lockwood Corporation, Gering, Nebraska (1/31/87). 

The site is located in a rural area southeast of Gering, Nebraska. The 

site is bordered on the north by State Highway 92 and on the south by an 

unlined ditch that flows into the Gering Drain. The North Platte River is 

located about 1.5 miles northeast of the site and it is believed groundwater 

flows toward the river. 

Lockwood Corporation manufactures dump truck body hoists, pumps, 

hydraulic cylinders, truck bodies, center pivot irrigation systems, potato 

harvesters, and potato p 1 anters. Manufacturing processes at the fac i 1 i ty 

include machine forging, welding, galvanizing, fabrication, phosphatizing, 

painting, and assembly. Hazardous wastes are generated by the galvanizing 

and painting operations and in the chain plant. Spent solvents are 

generated from small parts washers located throughout the facility. 

Nonhazardous wastewater is generated from the phosphatizing operation. The 

regulated units include a closed surface impoundment (cells I and II), 
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several drum storage and handling areas, and an underground tank to store 

spent sulfuric acid, hydrochloric acid, and machine coolant fluids. Each of 

the waste streams are described in greater detail below. 

Wastes from the Galvanizing Operation or Chain Plant 

1. Caustic waste (0002) - Spent sulfuric acid - from two 5,000-gallon 

tanks is generated from a hot dip zinc galvanizing operation. Spent 

hydrochloric acid is generated when the chain plant is operating (about 

3-4 months per year). the spent acid wastes are stored in a 40,000-

gallon underground tank prior to transport for off=site disposal. 

2. Waste acid sludge (0002) - Sludge from the dip tanks is generated when 

the tanks are cleaned. Each cleaning, which is done periodically, 

generates 150 drums of waste which are stored on-site for subsequent 

transport for off-site disposal. 

3. Waste caustic sludge (0002) - Approximately five drums of sodium 

hydroxide waste sludges are generated when a caustic tank is cleaned. 

they are stored on-site until subsequent transport for off-site 

disposal. 

Wastes from the Painting Operation 

4. Waste MEK. xylene, and toluene solvents (F003. F005) - Spent solvents 

are generated as paint thinners and cleaners used i~e painting area. 

Wastes are stored ind rums on-site until tra~ported off-site for 
! 

recycling. 
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5. Waste paint sludge (F003. F005. 0001}- Sludges from the painting 

operation are stored on-site in drums. About 2,000 pounds.months are 

produced. They are later transported for off-site disposal in a 

municipal landfill. 

6. Waste paint filters from the painting booths are collected in drums 

containing water. About 600 pounds/month are produced. They are later 

transported for off-site disposal in a municipal landfill. 

Waste from Small Parts Washers 

7. Waste petro 1 eum naphtha and perch 1 oroethvl ene (0001, F002 J - Spent 

solvents from the small parts washers are stored in drums prior to 

transport off-site. About 1, 700 pounds/month of spent so 1 vent wastes 

are generated. 

Wastes from Phosphatizing Operation 

8. Phosphoric acid and other reagents are used to condition metal surfaces 

for painting. About 3,500 gallons/IS weeks of phosphating wastewater 

is produced. It is discharged to the sewer for treatment at the POIW. 

Lockwood Corporation's initial notification as a TSO facility was 

submitted on August 13, 1980. Though removed form the Hazardous Waste 

Management System in 1981, Lockwood received revised notifications as a TSO 

facility for 0001 and 0002 on May 23, 1983. On January 30, 1986, Lockwood 

submitted a subsequent notification adding F003 and FOOS wastes for TSO. 

From July 24, 1984, to May 28, 1986, spent pickle liquor waste K062 was also 

listed as a facility waste but a recent ruling causes the listing for that 

waste to be 0002 only. 
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A suspected release of 5,00 gallons of neutralized spent pickle 1 iquor ,._ 

through a breach in the 1 in i ng of cell 2 was documented during a NDEC 

inspection of April 18, 1984. The facility received an Administrative Order 

on June 20, 1984, to immediately stop using the impoundment. A closure plan 

for the impoundments was submitted in July 1985 and a post-closure plan was 

submitted in September 1985. Ten monitoring wells were installed in October 

1985. On July 9, 1986, NDEC approved the modified closures and post-closure 

plans. Closure of the surface impoundment has been initiated and the cap 

was inspected by NDEC on March 30, 1987. 

Groundwater samples collected from the monitoring wells and during soil 

borings did indicate high levels of metals. Samples collected from a 

municipal well 2,000 feet from the site did not indicate concentrations of 

metals exceeding the Drinking Water Standards. 

Spent pickle liquor form the galvanizing process was discharged to an 

on-site surface impoundment prior to June 20, 1984. The first impoundment, 

cell I, was unlined and received wastes from December 1972 until February 

1978. Half of cell I was removed because the No~th Platte Natural resource 

District constructed an unlined drainage ditch south of cell I. the 

replacement impoundment, cell II was bui 1t immediately north of cell and 

bentonite clay was disked into the upper 6 inches of soil. Cell II received 

wastes from February 1978 until June 1984. the impoundments are inactive 

and closure has been initiated. Spent pickle liquor, sludges, and other 

hazardous wastes are currently stored in drums or a tank until they are 

transported for treatment or disposal off-site (see site description). 
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4.0 SAMPLING/ANALYSIS PLAN 

A sampling and analysis plan has been prepared for the site and is 

available as a separate document. 

5.0 HAZARD ASSESSMENT 

5.1 Hazardous Materials 

A review of previous data indicate the following hazardous 

materials may be encountered during work activities: 

Acids 
Halogenated Solvents 
Metals Sludges 
Metals 

Paint Pigments 
Pickling Liquors 
Caustics 
Non-Halogenated Solvents 

5.2 The following table (1) summarizes the highest observed 

concentration, PEL, DLH, symptom/effects of acute exposure, and 

photoionization for known site contaminants. The table was taken 

from Versar Inc.'s Health and Safety Plan, Lockwood Corporation, 

Gering, Nebraska (1/31/87) and updated where necessary. 

LOCKPLAN - 8 -



TABLE 2 

EXPOSURE LIMITS AND SELECTED PHYSICAL CHARACTERISTICS 

EXPOSURE IDLH 
COMPOUND STANDARDa LEVELb ODOR 

Benzene 1 ppm 2000 ppm Sweet, solventy 

Ethyl benzene 100 ppm 2000 ppm Aromatic 

Gasoline 300 ppm 2000 ppm Gasoline 

Toluene 200 ppm 2000 ppm Rubbery, mothballs 

Xylene 100 ppm 10,000 ppm Sweet 

(a) OSHA PEL 
(b) Immediately Dangerous to Life and Health 
(c) Lower Explosive Limit 
(d) Upper Explosive Limit 
(e) Ionization Potential 
(f) Vapor Pressure 

e 

ODOR 
THRESHOLD L.E.L.c U.E.L. d 

4.6-12.0 ppm 1.4% 7.1% 

140 ppm 1.0% 6.7% 

0.25 ppm 1.4% 7.6% 

0.11 ppm 1.27% 7.1% 

0.5 ppm 1.0%/ 6.0%/ 
1.1%/ 7.0%/ 
1.1% 7.0% 

-

I. p. e V.P. f 

9.25 eV 75 mmltg at S.T.P. 

8.76 eV 7.1 mmltg at S.T.P. 

8.82 eV 2 mmltg at S.T.P. 

8.56 eV/ 7 mmltg/9 mmltg/ 
8.56 eV/ 9 mmltg 
8.44 eV 

e 



COMPWND 

Benzene 

Ethyl benzene 

Toluene 

Xylene 

Gasoline 

e 

RWTES OF 
ENTRY 

Inhalation, skin 
absorption, ingestion, 
skin and/or eye 
contact 

Inhalation, skin 
and/or eye contact 

Inhalation, skin 
absorption, ingestion, 
skin and/or eye 
contact 

Inhalation, skin 
absorption, ingestion, 
skin and/or eye 
contact 

Inhalation, skin 
absorption, ingestion, 
skin and/or eye 
contact 

e 

TABLE 3 

SYMPTOMS OF EXPOSURE, FIRST AID TREATMENT 
AND TARGET ORGANS 

SYMPTOMS OF 
EXPOSURE 

Irritation eyes, nose, 
respiratory system; giddiness, 
headache, nausea; staggered 
gait; fatigue; anorexia, 
lassitude; dermatitis; bone 
marrow, depressant/depression; 
abdominal pain; (carginogenic/ 
carcinogen) 

Irritation eyes, mucous 
membrane; headache; dermatitis; 
narcosis, coma 

GENERAL FIRST 
AID TREATMENT 

Eye: Irrigate immediately 
Skin: Soap wash promptly 
Breath: Artificial respiration 
Swallow: Medical attentiOn 

immediately 

Eye: Irrigate immediately 
Skin: Water flush promptly 
Breath: Artificial respiration 
Swallow: Medical attention 

immediately 

Fatigue; weakness; confusion, Eye: Irrigate immediately 
euphoria, dizziness; headache; Skin: Soap wash promptly 
dilated pupil, lacrimation; Breath: Artificial respiration 
nervousness; muscle fatigue; Swallow: Medical attention 
insomnia; paresthesia; dermatitis; immediately 
photophobia 

dizziness, excitement, 
drowsiness, uncoordination, 
staggering, gait; irritation 
eyes, nose, throat; corneal 
vacuolization; anorexia; nausea, 
vomiting, abdominal pain; 
dermatitis 

Eye: Irrigate immediately 
Skin: Soap wash promptly 
Breath: Artificial respiration 
Swallow: Medical attention 

immediately 

Eye irritant, irritation of Eye: Irrigate immediately 
the mucous membranes, Skin: Soap wash promptly 
depression of central nervous Breath: Artificial respiration 
system, dizziness, headache, Swallow: Medical attention 
uncoordination; if inhaled in high immediately 
concentrations, anesthesia, coma, 
and respiratory arrest. 

TARGET 
ORGANS 

e 

Blood, central nervous 
system, skin, bone 
marrow, eyes, respiratory 
system. 

Eyes, upper respiratory 
system, skin,central 
nervous system 

Central nervous system, 
liver, kidneys, skin 

Central nervous system, 
eyes, gastrointestinal 
tract, blood, liver, 
kidneys, skin 



COMPOUND 

General First Aid Treatment 

EYE 
Irrigate immediately -

SKIN 
Soap wash promptly -

Water flush promptly -

BREATH 
Artificial respiration-

SWALLOW 
Medical attention -
immediately 

e 

ROUTES Of 
ENTRY 

SYMPTOMS Of 
EXPOSURE 

TABLE 3 (Continued) 

GENERAL FIRST 
AIR TREATMENT 

TARGET 
ORGANS 

If this chemical comes in contact with the eyes, inmediately wash the eyes with large lljJIOUiltS of water, 
occasionally lifting the lower and upper lids. Get medical attention inmediately. 

If this chemical comes in contact with the skin, promptly wash the contaminated skin with soap sand water_ If 
this chemical penetrates through the clothing, promptly remove the clothing and wash the skin with soap and 
water and seek medical attention promptly. 

If this chemical comes in contact with the skin, flush the contaminated skin with water promptly. If this 
chemical penetrates the clothing, immediately remove the clothing and flush the skin with water promptly. If 
irritation persists after washing, seek medical attention. 

If a person breathes in large amounts of this chemical, move the exposed person to fresh air at once. If 
breathing has stopped, perfonn artificial respiration. Keep the affected person warm and at rest_ Get medical 
attention as soon as possible. 

If this chemical has been swallowed, get medical attention immediately_ 
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Known Site 
Cont-inents 

Sulfuric Acid 

Hydrogen Chloride 

Sodillll Hydroxide 

Methykethylketone 

Xylene (D) 

Toluene (0) 

Perchloroethylene 

Petrolellll Naptha 

NA = Not Available 

S = Soil 
A = Air 

sw 
GW = 

-
TABLE 1 

Known Site Contaminant Summary 

Highest Observed 
Concentrations PEL IDLH 

(Specify units ppm or mg/m3 ppm or mgJm3 
and media) (Specify) <Specify) 

pH: 0.1 PEL: 1 mgJm3 80 mg/m3 

pH: 0.1 PEL: 5 ppm 100 ppm 

pH: 12.6 PEL: 2 mgJm3 250 mg/m3 

NA PEL: 200 ppm 3,000 ppm 

NA PEL: 100 ppm 1,000 ppm 

NA PEL: 100 ppm 2,000 ppm 

NA PEL: 25 ppm 500 ppm 

NA PEL: 400 ppm 10,000 ppm 

NE =None Established U = Unknown 

Surface Water 
Ground water 

T 
SL 

Tailings 
= Sludge 

F = Flyash 
0 = Drums 

S~tom/Effects 

of Acute Exposure 

Eye, nose, and throat irritation, pulmonary 
edema, skin and eye burns. 

Eye, nose, and throat irritation, pulmonary 
edema, skin and eye burns. 

Nose irritation, pnellllontis skin and eye burns. 

Eye and nose irritation, dizziness, vomiting. 

Dizziness, excitment, drowsiness, eye, nose, and 
throat irritation. 

Fatigue, muscular weakness, dizziness, insomnia, 
dilated pupils. 

Eye, nose and throat irritation, nausea, flushed 
face, dizziness, incoherence, headache. 

Light headedness, weakness, nausea, giddiness, 
eye and nose irritation. 

TK 
L = 

Tanks 
Lagoon 

e 

Photoionization 
Potenital 

NA 

12.74 eV 

9 eV 

9.48 eV 

8.56 eV 

8.82 eV 

9.32 eV 

10.17 eV 
(for hexane, a 

similar 
c~und) 
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TABLE 1 (Continued) 
~~ - ------------- -----

Highest Observed 
Concentrations PEL IDLH 

Known Site (Specify units ppm or mg/m3 ppm or mg/m3 
Contaminants and media) (Specify) (Specify) 

Phosphoric Acid NA PEL: 3 1 mg/m NA 
(TIO 

Zinc 9.6X TK NA NA 
3.4X SL 
0.01 ppm GW 
1200 mg/L S 

Lead 675 mg/kg TIC PEL: 0.05 mg/m3 NA 
1.8% SL 
0.1 mg/L GW 
1.1 mg/L S 

Arsenic 5.4 mg/kg SL PEL: 10 ug/m3 NA 
0.02 GW 
0.055 mg/L S 

Cadmium 11 mg/kg SL PEL: 3 0.2 mg/m 40 mg/m3 

0.002 ppm GW 
0.04 mg/L S 

Chromium 13 mg/kg TK PEL: 0.1 mg/m3 30 mg/m3 

3.2X SL 
0.14 mg/L GW 
0.1 mg/L S 

NA = Not Available NE =None Established U = Unknown 

S = Soil 
A = Air 

e 

SW = Surface Water 
GW = Ground water 

T =Tailings 
SL = Sludge 

F = Flyash 
0 = Drums 

e 

----- ------- ··-- ---

S~tom/Effects 

of Acute Exposure 

Eye, skin, and upper respiratory tract 
irritation, eye and skin burns. 

NA 

Lassitude, insomnia, pulmonary edema 

Ulceration of nasal septum, dermatitis, 
Gastrointestinal disturbance. 

Pulmonary edema, chills, pain, tight chest. 

Respiratory, nasal septum irritation, inflammation 
of mucous membrane of eye lids, eye injury, 
sensitization, dermatitis. 

TK 
L 

Tanks 
Lagoon 

Photoionization 
Potenital 

12.6 

NA 

NA 

NA 

NA 

NA 

e 

i 



6.0 OTHER HAZARDS 

6.1 Explosion and Fire - There are many potential causes of explosions 

and fires: 

+ Chemical reactions that produce explosion, fire, or heat 

+ Ignition of explosive or flammable chemicals 

+ Ignition of materials due to oxygen enrichment 

+ Agitation of shock- or friction-sensitive compounds 

+ Sudden release of materials under pressure 

6.1.1 Explosions and fires may arise spontaneously. Explosions 

and fires not only pose the obvious hazards of intense 

heat, open flame, smoke inhalation, and flying objects, 

but may a 1 so cause the re 1 ease of taxi c chemica 1 s into 

the environment. Explosive atmospheres and flammable 

vapors will ,be monitored to help protect against these 

hazards. All potential ignition sources will be kept 

away from an explosive or flammable environment and non­

sparking, explosion-proof equipment will be utilized. 

Safe practices will also be followed when performing any 

task that might result in the agitation or release of 

chemicals. 

6.2 Safety Hazards - The site may contain numerous safety hazards such 

as: 

+ Holes or ditches 

+ Precariously positioned objects 

+ Sharp objects such as nails, metal shards, and broken glass 

+ Slippery surfaces 
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+ Uneven terrain 

+ Unstable surfaces 

6.2.1 Some safety hazards are a function of the work itself. 

For example, heavy equipment creates an additional 

hazard for workers in the vicinity of the operating 

equipment. Protective equipment can impa.i r a worker's 

6.3. Electrical Hazards -Overhead power lines, downed electrical wires, 

and buried cables all pose a danger of shock or electrocution if 

LOCK PLAN 

workers contact or sever them .during site operations. Electrical 

equipment used on-site may also pose a hazard to workers. To help 

minimize this hazard, low-voltage equipment with ground-fault 

interrupters and water-tight, corrosion-resistant connecting cables 

should be used on-site. In addition, lightning is a hazard during 

outdoor operations, particularly for workers handling metal equip­

ment. To eliminate this hazard~ weather conditions will be 

monitored; in case of an electrical storm, work will be suspended. 4lt 
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6.4 Heat Stress - Heat stress is a major hazard, especially for workers 

wearing protective clothing. The same protective materials that 

shield the body from chemical exposure also limit the dissipation 

of body heat and moisture. Depending on the ambient conditions and 

the work being performed, heat stress can occur very rapidly -

within as little as 15 minutes. In its early stages, heat stress 

can cause rashes, cramps, discomfort and drowsiness, resulting in 

impaired functional ability that threatens the safety of both the 

individual and co-workers. Continued heat stress can lead to heat 

stroke and death. 

6.4.1 

LOCKPLAN 

• 

Signs and symptoms of heat stress: 

Heat Rash - May result from continuous exposure to heat 

and humid air and aggravated by chafing clothes. FIRST 

AID: Rest in a cool dry place. Apply soothing lotions 

or powder. 

• Heat Cramps - Caused by heavy sweating with inadequate 

electrolyte replacement. Signs and symptoms include: 

- muscle spasms 

- pain in the hands, feet, and abdomen 

FIRST AID: Massage the affected muscles. Drinking 

Gatorade during the day and using some· salt on foods 

usually prevents this condition. 
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+ Heat Exhaustion - Occurs from increased stress on various e 
body organs, including inadequate blood circulation due 

·to cardiovascular insufficiency or dehydration. Signs 

and symptoms include: 

- pale, cool, moist skin 

- heavy sweating 

- dizziness 

- nausea 

- fainting 

- shallow breathing 

FIRST AID: Rest in a cool place. Drink cool (not hot or 

ice cold) fluids. A physician should be called, 

especially if vomiting or loss of consciousness occurs. 

+ Heat Stroke - The most serious form of heat stress. 

Temperature regulation fails and the body temperature 

rises to critical levels. Immediate action must be taken 

to coo 1 the body to prevent serious injury or death. 

Competent medical help must be obtained. Signs and 

symptoms are: 

- red, hot, usually dry skin 

- lack of or reduced perspiration 

- nausea 

- dizziness and confusion 

- strong, rapid pulse 

- coma 
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6.4.2 

FIRST AID: Hospitalization is required without delay, 

but do not wait for the ambulance to arrive before 

starting first aid. Move the victim to a cool place, 

soak the victim's clothing in cool water, and fan the 

body to encourage cooling. 

Heat stress will be monitored by measuring the heart rate 

for 30 seconds at the beginning of each rest break. The 

heart rate should not exceed 110 beats per minute; if it 

does, the next work period wi 11 be shortened by one­

third. 

6.5 Cold Stress - Persons working outdoors in temperatures at or below 

freezing may be frostbitten. Extreme cold for a short time may 

cause severe injury to exposed body surfaces, or result in profound 

generalized cooling, causing death. Areas of the body which have a 

high surface area-to-volume ratio such as fingers, toes, and ears, 

are the most susceptible. 

LOCKPLAN 

Two factors influence the development of a cold weather injury: 

ambient- temperature and wind velocity. 'Wind chill' is an index 

used to describe the chilling effect of moving air in combination 

with 1 ow temperatures. For instance, a temperature of 10 degrees 

Fahrenheit, accompanied by a wind of IS miles per hour (mph), is 

equivalent in chilling effect to still air at -18 degrees Fahren­

heit. 
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As a general rule, the greatest incremental increase in wind chill 4lt 
occurs when a wind of 5 mph increases to 10 mph. Additionally, 

water conducts heat 240 times faster than air. Thus, if chemical-

protective equipment is removed, exposing perspiration-soaked 

clothing, the body will cool rapidly. 

'Frostbite' is a generic term describing any local injury resulting 

from cold. There are •everal degrees of damage. Frostbite of the 

extremities can be categorized as follows: 

• Frost nio or incipient frostbite: characterized by sudden 
blanching or whitening of skin. 

• Suoerficial frostbite: skin has a waxy or white appearance 
and is firm to the touch, but tissue beneath is resilient. 

• Deep frostbite: tissues are cold, pale, and solid; extremely 
serious injury. 

Systemic hypothermia is caused by exposure to freezing or rapidly 

dropping temperature. It can be fatal. Its symptoms are usually 

exhibited in five stages: 1) shivering, 2) apathy, listlessness, 

sleepiness, and (sometimes) rapid cooling of the body to less than 

95 degrees Fahrenheit, 3) unconsciousness, glassy stare, slow 

pulse, and slow respiratory rate, 4) freezing of the extremities, 

and finally, 5) death. 

In addition, the Tyvek protective clothing worn at this site 

presents special concerns with regard to cold stress. Because the 

disposable protective clothing specified for this project is not 

air permeable and, therefore, does not breath, perspiration cannot 

evaporate. During strenuous physical activity, workers' clothes 
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can become wet. These wet clothes combined with cold temperatures 

can lead to hypothermia. If the air temperature is less than 40 

degrees Fahrenheit and a worker becomes wet, the worker must change 

to dry clothes. 

6.6 Noise - Due to the equipment used during this work effort, exces­

sive noise levels may be encountered. 

6.6.1 If excessive noise levels occur, personnel will be issued 

hearing protection which must be worn. (See Table 4 for 

permissible noise exposures.) 

6.7 This is an active site and workers should take precautions to avoid 

interfering with normal daily operations. 
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TABLE 2 

PERMISSIBLE NOISE EXPOSURES! 

Duration per day, hours 

Sound 
level dBA 

slow 
response 

8 
6 
4 
3 
2 
1.5 
1 
0.5 

................................................................ 

.............................................................. 

.............................................................. 

.............................................................. 

.............................................................. 

.............................................................. 

.............................................................. 

............................................................... 
0.25 or less .................................................... . 

90 
92 
95 
97 

100 
102 
105 
110 
115 

1 When the daily noise exposure is composed of two or more periods of noise 

exposure of different levels, their combined effect should be considered, 

rather than the individual effect of each. If the sum of the following 

fractions: c1;r1 + c2;r2 ... Cn/Tn exceeds unity, then the mixed exposure 

should be considered to exceed the limit value. en indicates the total time 

of exposure at a specified nohe level, and Tn indicates the total time of 

exposure permitted at that level. 

Exposure to impulsive or impact noise should not exceed 140 dB peak sound 

pressure level. 

From 29 CFR 1910.95, Occupational Noise Exposure {7-1-88 edition). 
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7.0 SUMMARY OF PROJECT RISKS FOR PROJECT PERSONNEL 

7.1 Project personnel may be exposed to low concentrations of the 
materials listed in Section 5.0, primarily via skin contact or 
inhalation of airborne contaminants. 

7.2 Project personnel may be exposed to other hazards as 1 isted in 
Section 6.0. 

7.3 To prevent hazards related to these potential exposures, logical and 
reasonable precautions will be implemented to provide a suitable 
level of protection. 

8.0 TRAINING 

8.1 Project personnel and on-site project management/supervisors will 
have had 40-hour hazardous waste worker health and safety training 
per~ 29 CFR 1910.120. On-site project management and supervisors 
will also have had at least eight additional hours of specialized 
supervisory training on managing hazardous waste operations. 

8.2 Project personnel will not engage in field activities unless they 
have been trained to a level commensurate with their job function 
and responsibilities and with the degree of anticipated hazards. 

8.3 Several of the personnel working on-site shall be fully trained in 
first aid and CPR. 
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8.4 All personnel will attend a health and safety meeting, both prior e 
to initiating any site activity, and also before and after each 

LOCKPLAN 

work day. The purposes of these safety meetings, given by the Site 

Safety Officer, are to: 

• Describe the assigned tasks and their potential hazards 

+ Coordinate activities 

+ Identify methods and precautions to prevent injuries 

+ Plan for emergencies 

+ Describe any changes in the Site Safety Plan (i.e. to include 

changing environmental conditions, environmental monitoring 

data, etc.) 

• Explain use, care, and limitations of personnel protective 

clothing and equipment 

+ Provide medical surveillance 

• Describe the characteristics and potentia 1 hazards of pot en-

tially present contamination 

• Identify site work zone designations 

• Explain environmental monitoring 

• Describe decontamination procedures 

• Receive worker feedback on conditions affecting safety and 

health 

+ Receive worker feedback on how well the Site Health and Safety 

Plan is working 
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9.0 PERSONAL PROTECTIVE EQUIPMENT 

Personne 1 entering a hazardous waste site must be protected against 

potentia 1 hazards. The purpose of persona 1 protective c 1oth i ng and 

equipment (PPE) is to shield or isolate individuals from the chemical, 

physical,and biologic hazards that may be encountered at a hazardous 

waste site. Careful selection and use of adequate PPE should protect 

the respiratory system, sk~n, eyes, face, hands, feet, head, body, and 

hearing. 

No single combination of protective equipment and clothing is capable of 

protecting against all hazards. This PPE should be used in conjunction 

with other protective methods. 

9.1 The overall levels of protection required for work activities are 

Level D or Level C. The type of equipment or protective ensembles 

required for each level of protection are as follows: 

LOCKPLAN 

• Level 01: Coveralls with long sleeves 

Boots, steel toe and shank 

Hard hat 

Safety glasses 

Gloves (outer) - nitrile {if contact with poten­
tially contaminated soil or water is expected) 

+ Level 02: One-piece Saranex laminated Tyvek coverall 

Boots, chemical resistant, steel-toe and shank 

Overboot, chemical resistant, disposable 
(optional) 

Hard hat (face shield is optional) 

Safety glasses and/or splash goggles 

Gloves (inner) - vinyl 

Gloves (outer) - nitrile 
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• Level C1: One-piece Saranex laminated Tyvek coverall 

Boots, chemical resistant, steel toe and shank 

Overboot, chemical resistant, disposable 

Hard hat 

Safety glasses and/or splash goggles 

Gloves (inner) - vinyl 

Gloves (outer) - nitrile 

Half-face, air-purifying respirator, organic 

vapor/acid gas/HEPA/dusts/fumes/mists cartridges, 

MSHA/NIOSH approved 

• Level C2: One-piece Saranex laminated Tyvek coverall 

Boots, chemical resistant, steel toe and shank 

Overboot, chemical resistant, disposable 

Hard hat 

Gloves (inner) - vinyl 

Gloves (outer) - nitrile 

Full-face, air-purifying respirator, 
vapor/acid gas/HEPA/dusts/fumes/mists 
MSHA/NIOSH approved 

organic 
cartridges, 

9.2 The decision whether to wear Level D or Level C PPE will be based 

LOCKPLAN 

on the results of environmental monitoring (Section 12). 

• Level 01 PPE will be worn when air monitoring readings do not 

exceed background concentrations, and personnel will not come 

into contact with potentially contaminated materials. 

• Level 02 PPE will be worn when PID readings do not exceed 

background concentrations, but personnel wi 11 come into con­

tact with potentially contaminated material, e.g., discolored 

soil. 
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+ Level Cl PPE with half-face respirators will be worn when PID 

readings are between 0 and 10 ppm above background con-

centrations on a continuous basis. 

+ Level C2 PPE with full-face respirators will be worn when 

breathing zone concentrations are between 10 and 50 ppm above 

background concentrations on a continuous basis. 

+ Concentrations greater than 50 ppm above background concen­

trations will require the use of Level 8 PPE or the stoppage 

of work until PID measurements decline to less than 50 ppm. 

Level 8 PPE shall consist of: 

+ Saranex laminated Tyvek coverall 

• Boots, chemical resistant, steel toe and shank 

• Overboot, chemical resistant, disposable 

+ Hard hat 

• Gloves (inner) - vinyl 

+ Gloves (outer) - nitrile 

+ Positive pressure-demand 

Self-contained 
pressure-demand 
approved 

breathing 
airline 

apparatus or positive 
respirator, MSHA/NIOSH 

9.3 The type of equipment used and the overall level of protection will 

be reevaluated periodically as the amount of information about the 

LOCKPLAN 

site increases, and as workers are required to perform different 

tasks. Personnel will be able to upgrade or downgrade their level 

of protection with concurrence of the Site Safety Officer and 

approval of the Project Manager. 
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Reasons to upgrade: 

+ Known or suspected presence of dermal hazards 

+ Occurrences or likely occurrence of gas or vapor emission 

+ Change in work task that wi 11 increase contact or potentia 1 

contact with hazardous materials 

+ Request of the individual performing the task 

Reasons to downgrade: 

+ New information indicating that the situation is less 

hazardous than was originally thought 

+ Change in site conditions that decreases the hazard 

+ Change in work task that wi 11 reduce contact with hazardous 

materials 

9.4 Prior to field work, all field personnel shall be qualitatively fit 

tested with the respirator to be used during field work via isoamyl 

acetate or irritant smoke. In addition, all personnel shall 

perform a positive/negative pressu·re test in the field prior to 

entering the exclusion zone. No field personnel will be allowed to 

work in a respirator for which they have not been fit-tested, or if 

they have failed a qualitative fit test. Protocols for these tests 

are outlined in Appendix B. Fit test results are to be recorded on 

the proper form by the Site Safety Officer. 

9.5 During equipment use, personnel will report any perceived problems 

or difficulties to the Site Safety Officer. These malfunctions 

include, but are not limited to: 
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• 
• 

Degradation of the protective ensemble 

Perception of odors 
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+ Skin irritation 

+ Unusual residues on PPE 

+ Discomfort 

+ Resistance to breathing 

+ Fatigue due to respirator use 

• Interferences with vision or communication 

+ Restriction of movement 

+ Personal responses such as rapid pulse, nausea, and chest 
pain 

9.6 Storage 

9.6.1 Clothing and respirators will be stored properly to 

prevent damage or rna 1 function due to exposure to dust, 

moisture, sunlight, damaging chemicals, extreme tempera­

tures, and impact. 

9.7 PPE Inspection Checklists 
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9.7.1 Clothing 

Before use: 

+ Visually inspect for: 

imperfect seams 

non-uniform coatings 

tears 

malfunctioning closures 

+ Hold up to light and check for pinholes. 

• Flex product: 

observe for cracks 

observe for other signs of shelf deterioration 
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9. 7. 2 . 

• 

At break times and periodically during use, check for: 

• Evidence of chemical attack: 

discoloration 

swelling 

stiffness 
(Important: Also bear in mind that chemical 

permeation can occur without any visible effects.) 

• Physical Damage 

Closure failures 

Tears 
Punctures 

Seam discontinuities 

Gloves 

Before use, pressurize glove to check for pinholes . 

Either blow into glove and roll gauntlet towards fingers, 

or inflate glove and hold under water. In either case, 

no air should escape. 

9.7.3 Respirators 

Air-Purifying Respirators 

• Inspect air-purifying respirators: 

before each use to be sure they have been 
adequately cleaned 

after each use 
during cleaning 

monthly if in storage for emergency use 

• Check material conditions for: 
signs of pliability 

signs of deterioration 

signs of distortion 
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• Examine cartridges to ensure that: 

they are the proper type for the intended use 

the expiration date has not been passed 

they have not been opened or used previously 

+ Check faceshields and lenses for: 

cracks 

crazing 

fogginess 

9.8 Additional Safety Equipment will be available on-site and shall 

include: 

+ Industrial First Aid Kit, No. 25 

+ ABC fire extinguisher 

+ Hearing protection 

+ Cool drinking water 

+ Emergency eyewash, 1 liter minimum 

+ An escape self-contained breathing apparatus of at least five 

minutes duration 

10.0 MEDICAL SURVEILLANCE 

10.1 All personnel involved in daily work activities will have had 

a pre-task medical examination within the past year, 

including: 

• Physical examination 

• Pulmonary function testing 

• Blood chemistry 

• Urine chemistry 

• Chest x-ray 

• Review of employee occupational and medical history 
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10.2 The purpose of the physical examination is to (a) obtain e 
background blood and urine chemistries, (b) note conditions 

that could increase susceptibility to heat stroke, and (c) 

determine the ability of personnel to wear respirators. 

10.3 Employees who are clearly unable to perform based on medical 

history and physical examination (e.g. those with lung, heart, 

or kidney functional impairments) will be prohibited from 

working in contaminated areas. 

10.4 Wearing of contact 1 enses while in contaminated atmospheres 

which require the use of a respirator shall not be allowed. 

10.5 Additional medical examinations will be performed whenever the 

fallowing have occurred: (a) actual or suspected excessive 

exposure to contaminants, (b) injury or temperature stress, or 

(c) experience of exposure symptoms. 

10.6 Medical examinations will be performed by an occupational 

physician designated or approved by HWST. 

11.0 SAFE WORK PRACTICES 

11.1 To maintain a strong safety awareness and to enforce safe pro­

cedures at the work site, the following practices must be 

followed: 

• 

LOCKPLAN 

Smoking, eating, drinking, chewing gum/tobacco, and 

applying of cosmetics are prohibited during field work 

which includes potential exposure to hazardous 

substances. 
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+ Possession of matches, lighters, and other spark­

producing devices during field work involving potential 

exposure to hazardous substances is prohibited. 

• All required respiratory devices and protective clothing 

must be worn by all personnel during field work. Facial 

hair and long hair interfere with respirator fit and 

wearer vision. Facial hair or cosmetics which interfere 

with a satisfactory respiratory-to-face seal are not 

permitted. Long hair must be effectively contained 

within protective hair coverings. 

+ Medicine and alcohol can increase the effects of some 

chemical and physical agents. Prescribed drugs should 

not be taken by field personnel unless specifically 

approved by an HWST occupation a 1 physician. A 1 coho l ic 

beverages or unauthorized drug consumption is strictly 

forbidden during work operations. 

+ Changes in work practices or work rules shall be imple­

mented only after approval by the Project Manager and the 

designated Site Safety Officer. 

+ Unnecessary contact with cant aminated surfaces or waste 

materials is to be avoided. 

+ Eyeglasses with conventional temple pieces (earpiece 

bars} will interfere with the res pi rater-to-face seal of 

a full faceplate. A spectacle kit should be installed in 

the face masks of workers requiring vision correction. 

+ Personnel should thoroughly wash their hands and face 

before eating, drinking, or smoking following field 

activities. 

+ All personnel should be familiar with standard safety 

procedures and instructions contained in the Site Health 

and Safety Plan. 
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+ No one may work alone in the field, i.e., out of earshot ~ 
or visual contact of other workers. 

+ All personnel have the obligation to report or correct 

unsafe work conditions. 

+ All electrical magnetic, hydraulic, manual, and any other 

equipment that might produce a static discharge shall be 

properly bonded and/or grounded to prevent static build 

up. 

+ Horseplay is forbidden. Use of good judgment and common 

sense is requisite. 

11.2 Drilling Safety 

11.2.1 

11.2.2 

11.2.3 

11.2.4 
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Only personnel designated or authorized to operate or 

climb on the drill rig will do so. Other personnel will 

not operate or climb on the drill rig under any circum-

stances. 

All drill rig operators shall pay deliberate attention to 

watching for workers on the ground who may be in their 

path and provide warning to these people before moving. 

Drill rigs are not to be operated within 10 feet plus 0.4 

inch for each 1 kv over SOkv, of 1 i nes rated at greater 

than SOkv. 

Before drilling near electrical lines, the owner of the 

line or the owner's authorized representatives must be 

notified and provided with all pertinent information. 
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11.2.5 

11.2.6 

11.2.7 

11.2.8 

11.2.9 

Any overhead wire must be considered energized until the 

owner of the line or the owner's authorized representa­

tive states that it is de-energized. 

All other utilities must be identified as described in 

Section 15.0. 

All loose equipment should be secured before the drill 

rig truck is put into motion. 

While the mast is being raised or lowered, no one shall 

occupy the cab of the truck. All persons except the 

operator at the controls shall stay clear of the area. 

Except when moving very short distances, the drill mast 

should be lowered. If the mast is not lowered, the site 

shall be surveyed to determine the presence of overhead 

obstructions which the mast could contact. 

11.2.10 It is essential to keep the body, particularly arms, 

hands, and feet, from under or above any piece of 

drilling apparatus that could drop or rise suddenly. 

11.2.11 Clothing should be tight fitting, as loose clothing could 

be caught in equipment or machinery. 

11.2.12 The work site shall be kept clear of obstructions. Small 

too 1 s and shove 1 s sha 11 remain on the dri 11 when not in 

use. 
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11.2.13 Mud shall not be allowed to accumulate in the working e 
area. It can cause slippery conditions and unsafe 

footing. 

11.2.14 Cleaning of auger flights shall not be done while the 

auger is rotating. 

11.2.15 If the auger is operating in reverse, workers shall stay 

clear of the upper flight edge. 

11.2.16 Daily inspections prior to using equipment shall be made. 

The inspections should include a thorough check of the 

hydraulic hoses, connections, and valves. Deficiencies 

shall be corrected or safe conditions verified before 

starting the equipment. 

11.2.17 Unattended drill holes shall be adequately covered or 

protected to avoid the possibility of animals or people 

accidently falling into them. 

11.2.18 For additional drill operation safety instructions, refer 

to HWS Technologies Inc. "Safety Instructions". 

12.0 ENVIRONMENTAL MONITORING 

12.1 A total volatile organics instrument shall be used to periodically 

monitor airborne concentrations of contaminants on the site. An 

HNU HW-101 Photoionization Detector (PID) will be used to screen 

areas for volatile organic compound contamination. The PID will 

also be used to measure employee breathing zone levels of organic 

vapors and gases. 
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The air monitoring program will include sufficient monitoring of 

air quality in work zones and other on-site areas to assess levels 

of employee exposure, determine that the work zone designations 

are valid, and verify that the respiratory protection being worn 

by personnel is adequate. Monitoring for flammable/combustible 

gases and/or oxygen levels shall also be conducted. To accomplish 

this, a combustible gas indicator/oxygen meter shall be utilized. 

12.1.1 

12.1.2 

12.1.3 

Prior to work, background instrumentation measurements 

wi 11 be established and recorded with a 11 support 

equipment engines turned off to eliminate the interfering 

effects of exhaust. All field measurements of this 

nature will be obtained and documented on the appropriate 

forms (Appendix A) by the Site Safety Officer. In 

addition, all values generated are subject to immediate 

interpretation as a means of ensuring the effectiveness 

of the existing level of protection. 

Measurements shall be taken at the anticipated source and 

in the breathing zone of site personnel (see Table 5). 

Heavily contaminated soil layers most likely to be 

encountered in areas of known chemical/solvent spills or 

1 eaks may demonstrate the potentia 1 to vent when 

physically disturbed by drilling/sampling equipment. 

This venting process may result in elevated airborne 

contaminant concentrations of health and safety signif­

icance both at the source and in worker breathing zones. 
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12.1.4 

12 .1. 5 

In addressing this potential, the use of remote sampling ~ 

probes, physical proximity of personnel relative to the 

source, and upgrading the 1 eve 1 of protection wi 11 be 

considered. 

Instruments shall only be used by employees who have been 

trained in the proper operation, use, 1 i mit at ions, and 

calibration of the monitoring instrument and who have 

demonstrated the ski 11 s necessary to operate the 

instrument. 

Environmental monitoring may be increased, reduced, or 

modified by the Site Safety Officer, with concurrence of 

the Project Manager, based on site conditions and 

monitoring results. 

12.2 Worker protection and general worker guidelines have been estab­

lished based upon the toxicity of contaminants found or expected to 

be present on the site. The Occupational Safety and Health 

Administration (OSHA} has established Permissible Expressive Limits 

(PELs) for air contaminants within the workplace. The PELs are 

established legal standards that must not be exceeded. 
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TABLE 3 

ENVIRONMENTAL MONITORING 

The following monitoring instruments shall be utilized on-site. 
shall be documented on the appropriate forms (Appendix 
instrumentation will be calibrated before use and documented. 

Measurements 
A). All 

Instrument Work Tasks Frequency and Location 

HNU All site work 

Soil boring 

Monitoring Well 
Sampling 

Decontamination 
equipment 

At the perimeter* of the site at 
least twice daily or whenever 
conditions change 

In the breathing zone 
continuously 

At the perimeter of the 
Exclusion Zone at least once in 
the breathing zone initially 

At the perimeter of the 
decontamination pad area 

Combustible Gas 
Indicator/Oxygen 
Analyzer 

Soil boring Periodically in borehole 

1 Action Levels: 

* 

Less than 10% LEL -
10-20% LEL -

continue operations, monitor every 15 minutes 
continue operations, monitor continuously with 
extreme caution as higher levels are encountered 

Greater than-20% LEL- shut down operations, evaluate source 

Monitoring shall be conducted at locations upwind and downwind at the 
perimeter of the site. 

An employee's exposure to any material on a TWA basis over an a­
hour shift will not exceed the PEL concentrations (see Table 1). 

All sampling and analysis will be performed in compliance with 

NIOSH methods as presented in the NIOSH Manual of Analytical 

Methods, Third Edition. 
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13.0 SITE CONTROL 

13.1 To reduce the accidental spread of hazardous substances by workers 

from the contaminated area to the clean area, zones will be 

delineated on the sites where different types of operations will 

occur, and the flow of personnel among the zones will be 

controlled. The establishment of work zones will help ensure that 

personnel are properly protected against the hazards present where 

they are working, that work activities and contamination are 

confined to the appropriate areas, and that personnel can be 

located and evacuated in an emergency; 

LOCKPLAN 

Within these zones, prescribed operations will occur utilizing 

appropriate personal protective equipment. Movement between areas 

will be controlled at checkpoints. The zones are as follows: 4lt 
+ Exclusion Zone 

• Contamination Reduction Zone 

+ Support Zone 

Exclusion Zone ("Hot Zone"): The Exclusion Zone is the innermost 

area of the three and is where contamination does or could occur. 

All personnel entering the Exclusion Zone must wear the prescribed 

level of protection. An entry checkpoint will be established at 

the periphery of the Exclusion Zone to control the flow of person­

nel and equipment between contiguous zones and to ascertain that 

the procedures established to enter and exit the zones are 

fall owed. 
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Level CI PPE shall be required of all personnel within the Exclu­

sion Zone during soil boring operations. Level 02 protection shall 

be required during groundwater sampling, based on the potential for 

contact with contaminated water. Work zones need not be 

established, however, direct reading monitoring shall be performed 

to determine the adequacy of the PPE. Monitoring with direct 

reading instruments will be performed to determine the adequacy of 

the PPE and the need to upgrade or downgrade. The Exclusion Zone 

corresponding to each boring will extend to include all areas 

within a 25-foot radius of the boring. Subsequent to initial 

operations, the boundary may be readjusted based. on observations 

and/or measurements. Personne 1 working in the Exc 1 us ion Zone may 

include the Project Manager, the work parties, and specialized 

personnel such as drill rig operators. 

Contamination Reduction Zone: The Contamination Reduction Zone is 

the transition· area between the contaminated area and the clean 

area. This zone is designed to reduce the probability that the 

c 1 ean Support Zone will become contaminated or affected by other 

site hazards. The distance between the Exclusion and Support Zones 

provided by the Contamination Reduction Zone, together with 

decontamination of workers and equipment, limits the physical 

transfer of hazardous substances into clean areas. This zone is 

where decontamination of personnel and equipment takes place. 

Access into and out of the Contamination Reduction Zone from the 

Exc 1 us ion Zone, and to the Contamination Reduction Zone from the 
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Support Zone, are through access control points. Personnel ~ 

entering at this station will be wearing the prescribed personal 

protective equipment for working in the Exclusion Zone. 

Suoport Zone: The Support Zone is the outermost part of the site 

and is considered non-contaminated or "clean". The Support Zone is 

the location of the administrative and other support functions 

(e.g., equipment). Any function that need not or cannot be 

performed in a hazardous or potentially hazardous area is performed 

here. Any contaminated or potentially contaminated personnel, 

clothing, equipment, and samples must remain in the Contamination 

Reduction Zone unt i1 decontaminated. The Support Zone sha 11 be 

established near the entrance to the site. 

13.2 Non-essential access to both the Exclusion 

Reduction Zones will be strictly controlled. 

and Contamination 

Only personnel who 

are essential to the completion of the task will be allowed access 

to these areas, and only if they are wearing the prescribed level 

of protection. 

13.3 Once designated, the Exclusion Zone will be conspicuously 

identified through the use of traffic cones, flags, ropes, or other 

suitable means. 

13.4 Drilling/sampling should be performed in such a manner so as to 

prevent, or reduce, as much as possible, any splashing or other 

contamination of the employee or his/her personal protection 

equipment. 
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13.5 Decontamination of personnel and equipment will be performed as 

described in Section 14.0 before entering the Support Zone from the 

Contamination or Reduction Zone. 

13.6 Each piece of equipment will be inspected for proper and safe 

operation prior to its use. 

13.7 The Buddy System 

13.7.1 Most activities in . contaminated or otherwise hazardous 

areas should be conducted with a buddy who is able to: 

• Provide his or her partner with assistance 

• Observe his or her partners for signs of chemical or 

heat exposure 

• Periodically check the integrity of his or her 

partner's protective clothing 

+ Notify the Site Safety Officer or others if 

emergency help is needed 

14.0 DECONTAMINATION 

Decontamination protects workers from hazardous substances that may 

contaminate and eventually permeate the protective clothing, respiratory 

equipment, tools, vehicles, and other equipment used on-site; it 

protects all site personnel by minimizing the transfer of harmful 

materials into clean areas; it helps prevent mixing of incompatible 

chemicals; and it protects the community by preventing uncontrolled 

transportation of contaminants from the site. No worker, except under 

emergency situations, will leave the Exclusion Zone without going 

through the proper decontamination sequences. 
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14.1 Personnel ~ 

LOCKPLAN 

The degree of decontamination required is a function of the 

particular task as well as the physical environment within which it 

takes p 1 ace. The fo 11 owing decontamination procedure, although 

somewhat specific to the tasks described therein, will remain 

flexible to allow decontamination to respond appropriately to the 

changing environmental and sampling conditions which may arise at 

the sampling site. 

14 .1.1 

14.1.2 

14 .1. 3 

14 .1. 4 

14 .1. 5 

Upon 1 eavi ng the "hot zone" for 1 unch or at the end of 

the day, personnel will be required to remove all con­

taminated protective clothing/equipment. 

Upon completion of field activities, the work crew will 

walk towards the Contamination Reduction Zone. 

Equipment, i.e., shovels, tools, etc., will remain in the 

Exc 1 us ion Zone. Boot covers and outer gl eves wi 1l be 

washed with a soap and water solution, rinsed with fresh 

water, and removed within the Exclusion Zone. 

The workers wi 11 then enter the Contamination Reduction 

Zone. Personal protection equipment will be washed with 

a soap and water so 1 uti on and rinsed with fresh water. 

Respirator cartridges and other personal protective 

equipment can be replaced or removed in the zone. 

Following removal of all personal protective equipment, 

workers will enter the Support Zone. ~ 
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14.1.6 

14 .1. 7 

14 .1. 8 

14.1.9 

Contaminated personal protective equipment i.e., suits 

and gloves, respirator cartridges, etc., will be 

considered contaminated and placed in sealed 6-mil 

plastic bags labeled "Hazardous Waste" and prepared for 

proper disposal. Cleaned reusable personal protective 

equipment will be dried and placed into 6-mil plastic 

bags for storage. 

Spent solutions and wash water will be placed into con­

tainers and prepared for proper disposal. 

Decontamination of personnel utilizing Level D and C 

personal protective equipment will follow the generalized 

procedures outlined in Figure 14.1 and 14.1.6, 

respectively. 

Decontamination equipment and supplies consist of the 

following: 

• Potable water 

• Washtubs 

• Detergent 

• Brushes 

• Plastic sheeting 

• 5-gallon buckets with lids 

• Garbage bags 

14.2 Emergency Decontamination 

14.2.1 
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In an emergency, the primary concern is to prevent the 

1 oss of 1 ife or severe injury to site personne 1 . If 

immediate medical treatment is required to save a life, 

decontamination should be delayed until the victim is 
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14.2.2 

stabilized. If decontamination can be performed without 
interfering with essential life-saving techniques or first 
aid, or if a worker has been contaminated with an extremely 
toxic or corrosive material that could cause severe injury or 
loss of life, decontamination must be performed immediately. 
If an emergency due to a heat-related illness develops, 
protective clothing should be removed from the victim as soon 
as possible to reduce the heat stress. 

See Figure 14.2 for a decision aid for emergency decontamina­
tion. 

14.3 Decontamination of Tools 

LOCKPLAN 

14.3.1 WheA all ~~el"l< activities ha·1e I:JeeA cemtJletea, teals ~~ill 
I:Je tetally aeceAtamiAatea. Tools will be decontaminated 
between each sample collection point or grid. 

14.3.2 

14.3.3 

It is expected that all tools will be constructed of 
non-porous, non-absorbent materials. This will aid in 
the decontamination process. Any tool or part of a tool 
which is made of a porous/ absorbent materia 1 may be 
discarded if it cannot be properly decontaminated. 

Tools will be placed on a decontamination pad or into a 
bucket and thoroughly washed with a high pressure, high 
temperature "hotsy-type" sprayer prior to being removed 
from the site. All visible particles are to be removed 
before the tool is considered clean. 
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14.3.4 Those tools which would be damaged by high pressure 
spray will be cleaned manually, using a soap solution 
and mechanical brushing, followed by a fresh water 
rinse. 

14.4 Decontamination of Environmental Monitoring EquipMent/Instruments 

14.4.1 Once contaminated, instruments are difficult to clean 
without damaging them. Any delicate instrument which 
cannot be easily decontaminated should be protected 
while it is being used. It should be placed in a clear 
plastic bag, and the bag taped and secured around the 
instrument. Openings are made in the bag for sample 
intake. 

14.5 Heavy Equipment Decontamination 

14.5.1 

14.5.2 

14.5.3 
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When all drilling/sampling activities have been 
completed, the heavy equipment will be decontaminated. 

Partial decontamination efforts will be conducted in the 
Exclusion Zone to the contamination reduction zone. 
As much mud, dirt, rock, etc. as possible will be 
mechanically removed from the tires, tracks, or outside 
of the equipment. Washing or rinsing of the equipment 
will not take place in the Exclusion Zone. 

The heavy equipment will then be driven from the 
Exclusion Zone to the contamination reduction zone and 
decontaminated using a high pressure, high temperature 
"hotsy-type" device. 
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15.0 UTILITIES 

15.1 Before drilling activities begin, all utilities, i.e., electricity, 

natural gas 1 ines, etc., should be identified and deactivated. In 

addition, natural gas lines should be purged to remove all 

potentially explosive gases. 

15.2 The deactivation of utilities should be certified by the proper 

utility company personnel, and the certification retained in the 

permanent log. 

16.0 CHECK-IN/CHECK-OUT PROCEDURES 

All personnel working on-site shall sign a check-in sheet when arriving 

each morning and shall sign out each evening when leaving the site (Appendix 

A). Visitors will require clearances by the site safety officer and project 

manager, visitors will only be allowed in the support zone area unless 

compliance with the health and safety plan is met. 

17.0 FIRST AID AND EMERGENCY PROCEDURES 

17.1 Drilling and sampling activities at this site lend themselves to a 

wide variety of injuries which could require first aid or emergency 

treatment. Because of these hazards, the fallowing items wi 11 be 

located on site at all times. 
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• 
• 
• 
• 

Industrial First Aid kit, No. 25 

First aid manual 
Portable eye wash 

Blankets 
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• Emergency phone number list 

• Emergency route map to health center (Figure 17.1) 

• An escape self-contained breathing apparatus of at least five 
minutes duration 

17.2 Some personnel working on-site shall be fully trained in first aid 

and CPR. 

17.3 Should any situation of unplanned occurrence require outside or 

support services, the appropriate contacts should be made. The 

list of appropriate contacts is listed in Section 19.0 of the 

Health and Safety Plan. In the event that an emergency develops 

on-site, the procedures delineated herein are to be immediately 

followed. The Site Safety Officer or Project Manager shall be 

notified of any on-site emergencies and be responsible for ensuring 

that the appropriate procedures are followed. Emergency conditions 

are considered to exist if: 

LOCK PLAN 

• any member of the field crew is involved in an accident, or 

experiences any adverse effects or symptoms of exposure while 

on-site; or 

• a condition is discovered that suggests the existence of a 

situation more hazardous than anticipated. 

The following emergency procedures should be followed: 

17.3.1 Personnel on-site should use the "buddy system" (pairs). 

Buddies should pre-arrange hand signals or other means of 

emergency signa 1 s for communication. Some ex amp 1 es of 

useful hand signals follow: 
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17.3.2 

17.3.3 

17.3.4 

17.3.5 

17.3.6 
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• Hand gripping throat: out of air, cannot breathe . 

• Grip partners wrist or place both hands around 
waist: leave area immediately, no debate. 

• Hands on top of head: need assistance. 

• Thumbs up: okay, I'm all right, I understand. 

• Thumbs down: no, negative. 

Entrance and exit routes for the work area should be 

planned and.emergency escape routes delineated by the on­

site Safety Officer. 

Visual contact should be maintained between "pairs" on-

site, with the team remaining in close proximity in order 

to assist each other in case of emergencies. 

In the event that any member of the fie 1 d crew experi­

ences any adverse effects or symptoms of exposure while 

on-site, the entire field crew should immediately halt 

work and act according to the instructions provided by 

the on-site Safety Officer. 

Wind indicators visible to all on-site personnel should 

be provided by the Project Manager to indicate possible 

routes for upwind escape. 

Any indication that the situation is more hazardous than 

anticipated should result in the evacuation of the field 

team and re-eva 1 uat ion of the hazard and the 1 eve 1 of 

protection required. 
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17.3.7 In the event that an accident occurs, the Project Manager 

is to complete an Accident Report Form for submittal to 

the Safety Coordinator, who will forward a copy to the 

Human Resources Manager. The Safety Coordinator should 

assure that the follow-up action is taken to correct the 

situation that caused the accident. ALL injuries must be 

reported to the Site Safety Officer or Project Manager. 

17.4 Personnel In.iury in the Exclusion Zone: Upon notification of an 

injury in the Exclusion Zone, all site personnel shall assemble at 

the decontamination line. The rescue team will enter the Exclusion 

Zone (if required) to remove the injured person to the hotline. 

The Site Safety Officer and Project Manager should eva 1 uate the 

nature of the injury, and the affected person should be 

decontaminated to the extent possible prior to movement to the 

Support Zone. The appropriate first aid shall be initiated, and 

contact should be made for an ambulance and with the designated 

medical facility (if required). No persons shall reenter the 

Exclusion Zone until the cause of the injury or symptoms is 

determined. 

17.5 Personnel In,jury in the Support Zone: Upon -notification of an 

injury in the Support Zone, the Project Manager and Site Safety 

Officer will assess the nature of the injury. If the cause of the 

injury or 1 oss of the injured person does not affect the 

performance of site personnel, operations may continue, with 

initiation of the appropriate first aid and necessary follow-up as 

stated above. If the injury increases the risk to others, all site 
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personne 1 sha 11 move to the decontamination 1 i ne for further e 
instructions. Activities on-site will stop until the added risk is 

removed or minimized. 

17.6 Back and Neck· Injuries: Site personnel with suspected back or neck 

injuries are not to be removed until professional emergency assis-

tance arrives. 

17.1 Fire/Explosion: Upon notification of a fire or explosion on site, 

all site personnel will assemble at the decontamination line. The 

fire department shall be alerted and all personnel moved to a safe 

distance from the involved area. 

17.8 Personal Protective Equipment Failure: If any site worker 

experiences a failure or alteration of protective equipment that 

affects the protection factor, that person and his/her buddy shall 

immediately leave the Exclusion Zone. Reentry shall not be 

permitted until the equipment has been repaired or replaced. 

17.9 Other Equipment Failure: If any other equipment on-site fails to 

operate properly, the Project Manager and Site Safety Officer shall 

be notified to determine the effect of this failure on continuing 

operations on site. If the failure affects the safety of personnel 

or prevents completion of the Work Plan tasks, all personnel shall 

leave the Exclusion Zone until the situation is evaluated and 

appropriate actions taken. 

17.10 In all situations, when an on-site emergency results in 

evacuation of the Exclusion Zone, personnel shall not reenter e 
until: 
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1. The conditions resulting in the emergency have been corrected. 

2. The hazards have been reassessed. 

3. The Site Safety Plan has been reviewed. 

4. Site personnel have been briefed on any changes in the Site 

Safety Plan. 

18.0 FIRE PREVENTION AND PROTECTION 

To protect against fires, the following special precautions must be taken: 

• Before drilling commences the Site Safety Officer must be 

• 

contacted. A detailed inspection of the work area will be 

conducted to determine if potentia 1 fire sources exist. The fire 

sources must be removed at 1 east 35 feet away before work can 

commence. 

Two full ABC fire extinguishers must be located at the work area 

when drilling is being conducted. 

19.0 EMERGENCY INFORMATION 

19.1 If an emergency develops on-site, the procedures as listed in 

Section 17.0 should be utilized. Should the situation require 

outside support services, the c 1 i ent wil 1 be notified a 1 ong with 

the appropriate contact from the list which follows. 

19.2 
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West Nebraska General Hospital 
4021 Avenue B 
Scottsbluff, Nebraska 

Route to Hospital from Site: 
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Take Highway 92 west into Gering, becomes M Street. turn e 
right (north) on lOth Street (Highway 71) and continue across 
the bridge over the North Platte river. turn left (west) onto 
the Scottsbluff-Gering Beltline (first light beyond bridge) 
and continue about 0.1 mile then turn right (north) on Avenue 
B. Continue on Avenue B through Scottsbluff. Hospital is 
north of the town on Avenue B, refer to Figure 17.1 for 
location of West Nebraska General Hospital. 

Poison Control Center 

CHEMTREC 

State Police 

Police 

Fire 

Client Contacts 

HWST Project Manager - Sean Brown 

HWST Safety Coordinator - Ron Sorensen 

Client Safety Officer 

HWS Technologies Inc. (Lincoln) 
(Denver) 

(308) 632-2333 

(800) 424-9300 

(308) 632-1211 

911 

911 

(308) 
(308) 

(402) 479-2200 

(402) 479-2200 

(402) 

(402) 479-2200 
(303) 771-6868 

. 19.3 The following information should be provided: 

+ Name 

+ Location 

+ Telephone number 

+ Nature of problem 

+ What response is needed 
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20.0 DOCUMENTATION 

20.1 The Site Safety Officer will document implementation of this 

Health and Safety Plan. The HWST safety coordinator will set up a 

file to retain health and safety related records and activity 

reports. The file will include the following: 

+ Signed copies of the Health and Safety Plan Acceptance Form 

+ Exposure Hi story Form · 

+ Accident Report Form 

+ Records of safety violations and remedial actions taken 

+ Daily Instrument Calibration Check Sheet 

+ Air Monitoring Form 

+ Daily Personnel Sign-In/Sign-Out Sheet 

The Accident Report Forms shall be filled out by the Project Manager in 

the event of an accident. 

A health and safety field logbook will be maintained on-site and should 

include information such as: level of personal protection worn, 

environmental monitoring instrumentation readings, weather conditions, 

employees on-site, subjects discussed during site health and safety 

meetings, and safety violations. 
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'tt 

HEALTH AND SAFETY PLAN ACCEPTANCE FORM 

Instructions: This form is to be completed by each person to work on the 
subject project work site and returned to the Project Manager and Safety 
Coordinator. 

Project Name ---------------

Project Number ---------------

Date -------------------

I represent that I have read and understand the contents of the above plan 
and agree to perform my work in accordance with it. 

Name (Print) 

Signature 

Date 

Company/Division 



EXPOSURE HISTORY FORM 

Project Name: ----------------------

Project Number: ---------------------

Location: --------------------------------
Dates From/To:----------------,-------­

ON-SITE HWST PERSONNEL 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 



EXPOSURE HISTORY FORM (continued) 

SUSPECTED CONTAMINANTS 

VERIFIED CONTAMINANTS AIRBORNE CONCENTRATION 



HWS TECHNOLOGIES INC. 
ACCIDENT REPORT FORM 

To ------------

From -----------

Project Name------------ Project Number------

D&te of Accident Time of Accident ------------ ----------
Reported by -----------

Exact Location of Accident-------------------

Name of Injured or Ill Employee----------------­

Names of Witnesses --------------------------
Description of Accident-----------------------

Nature of Illness or Injury and Part of Body Involved -----------

Corrective Action Taken ----------------------

Corrective Action Remaining to be Taken (By Whom and By When) ______ _ 

What Can be Done to Prevent a Recurrence of this Type of Accident? 

51 gnature of Supervisor /Manager -----------­

Date -----------

NOTE: Do Not Use For Motor Vehicle Accidents 



DAILY INSTRUMENT CALIBRATION CHECK SHEET 

Project Name ---------­

Project Number---------

Instrument --------

Serial I---------

Date 
Pure Air 

Y/N 
Calibration 

Gas (ppm) 
Battery Check Calibrated 

(Good/Bad) by Notes 



DESCRIPTION 

Name(s) 

Date: 

Project Name 

AIR MONITORING 

----------------------------------
Project Number --------------

Estimated Wind Direction 

Estimated Wind Speed (i.e., calm, moderate, strong, etc.) 

Weather Conditions ---------------------------------------------------
Comments (use reverse side of this form if necessary) 

Time Location 

lnstrunent 
Type and 
Reading 

X, ppm, other 

Type of Survey 
BZ•Breathing Zone 

GA•General Area, Perimeter 
C=Contact (1 11 ·211 from source) 

Activity 
in 

Progress 
Yes No 



Project Name: 

DAILY PERSONNEL 
SIGN-IN/SIGN-OUT SHEET 

---------------------------
Project Number ------------- Date: _________ _ 

Site Conditions: _______________________ _ 

==·====================================·================================== 

Name 

Level of 
Protection 
Assigned 

Time. Time 
In Out 

Time 
In 

Time 
Out 

Time 
In 

Time 
Out 

Time 
In 

Time 
Out 

===·====================================================================== 
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29 CFR Ch. XVII (7·1·81 Edition) 

APPCIIDIX 0 TO I 191U. 102,-QUALITATIVC 
PaT Tnr l'MoTocoa.a 

This aooendtx aa•ccllh~s I he only allowable 
quallt&Uve Ill Lest ••rntuc:ola aacr~nlsslble lor 
compliance With IIICUrRIIh If ll3l<lll. 

1. IsoAMYL AcnATc 1'1\0TOCOL 

A. Odor threshold scrccntnc. 
1. Tbree 1-lller IIIWI Jars with metal lids 

ca.1. Muon or Ueii.Jaral are required. 
2. Odor·free water 1e.c. ollsUIIed or aorlnl 

W&Lerl IL approallau,Lo:ly 2''C ah&ll be uaed 
for \he IOIUUOIY. 

3. Ttll lao&lnYI acrtate IIAA) Calao known 
' U laopenLYI ace\&LCI ~lot:k :;uluUon IS 11re· 

pared by addln1 l r.c ul 111m: IA.A La 100 cc 
of odor Ire• water In a 1·111 er Jar and lh&k· 
tn1 for 30 aeconds. This solution shall be 
preoared new at least weekly. 

4. Tbe ecreenlnc ll:sL shall be conducted In 
a room aeparaLe lrom the room used for 
actual IlL teatlnc. 1'he Lwo rooma ahall be 
well ventilated buL Rill' nuL be eonnected to 
the aame rectrculallnl ventilation ayatem. 

1. Tbt odor LesL 1ulutlon Ia prepared In a 
a.aond Jar by placlnll. ·• c:c ol Lhe stock aolu· 
Uon Into 100 cc of ollur free water us1n1 1 
clean dropper or '''''"uo:. Shake for 30 lee• 
oalda and allow lo 11and fur Lwo to three 
mlnutea 10 th&L the IAA concentration 
aDove Uta llquhJ may reach equilibrium. 
1111& aotuUon may be ua.-d fur only one day, 

I, A Lla\ blank Ia IICI'IlAred In a Lhlrd Jar 
'IF tdr.lln1100 cc of ullur free water. 

T. Ttae odor teaL ami lest blank Jara shall 
be labelled l an&J 2 fur J11r loh:ntlflcaUon. If 
Lhe label& are 1111~ on l he IIlia Lhey can be pe· 

· rlodlcally dr'lftf o// 11111 •wiLchcd Lo avoid 
peopta Lhlnklnl the 1amc lar atwaya hu the 
lAA. 

I. Tbe followhur II •~trucUona &hall be 
typed on a card and tahu:eoi on the table In 
fran~ ol the two leSL lara ll.c. I and 2l: 

"Tlll purpoac of lhl:~ ll•st Is to determine 
If you can amcll banana ull Ill a low conccn· 
lraLton. The two butlles In fronL of you con· 
lain water. One ol lln::~e llultles also con· 
IIIIlS I 1111111 IIIIOIIIIL ul IJI\IIIUII Oil. De llltr 
the covera are on lh:hl, then ahake each 
IJoUie ror two seconds. Unscrew the ltd ol 
eacl\ bottle, one at a lime. and anUf aL the 
n1ouLt\ ol the boUle. lnoilcate to the LeiL 
conductor which llulUc contalna banana 
oil." 

e. Tbe mixtures uaetl In the IAA odor de· 
tecLion LeaL ahall IJc t•n·•••reu In an area aeo• 
arale from where t11e lo:sl Ia 11erforme.a. In 
or&Jer to prevent ollaclury laUcue In the 
IUbJec&. 

t 
~ 

' ~ 
I 

' i 
I 
I 

I 

i 

l 
I 

Occvpodonol Safety and tfeollh .Admin., labor § 1910.10: 
10. If lhe lest sublecl Is unable to correct· 

ly tdenuty lhe lar contalnlnl the odor lest 
'olullon, lhC IAA Qt.Pr IIIIIY not be USCU. 

11. If lhC! leaL suUicc:L corrccuy Identities 
lhe Jar contalnlnc llae ollor test IOiullon he 
may proceed Lo respirator ll!lccuon anu fit 
LcaUnc. 

n. Respirator ~clcc:Uon. 
I. 1'hc! ICliL SUUIC!CL Shall lie llllowed lO 

select the mosL cumlurlable rr~u1ra111r Iron, 
a tarce array ol varloua slzr:t "nd manutae. 
luren lha~ tnciUdL'S aL lea.u three Sizes of 
eluLometlc half raceplecca anu untLa ol aL 
leuL two manufacturcra. 

2. T11e aelecUon proceu shall be conduct• 
ed In a room 1eparatc lrom llll IIL·tcat 
chan111er to prevent odor fallcue. Prior to 
lhe aelecllon process. the lest •nlUccL' shall 
be l,j1own how lo put on a reatJir:uur. how IL 
ahould be poallloned on the face. how to set 
nrap tension an&J how to aasca.s an "com. 
fortahte" fi'SIIIrator. A mirror shall he avail· 
able to assist the sublc:cL In evatuaUnc the 
tiL and posiUontnc ot lhe restJirator. This 
rnay not consUlute his rurR\al tratnlnc on 
respirator use. only a review. 

3. Ttle ten aubJecL snould undentand thaL 
he ll belne Ulled lo aclect the ra!SUirator 
which orovldca lhe most colnlortabtc lit tor 
him. Each rciPirator rcmreaenta a ullfercnt 
alze and allape and. II IlL orotaerty, wilt pro· 
vi&Je a&Jcquate protection. 

4. Ttte telL aublecl hotel& each faceplec:e up 
to Ill& face an&J ellmlnatea lhoae whlc:h are 
olwtouaty not. IIVIIII a cu111lnrtable fit. Nur. 
mally, ~etecUon will be11n wtt.h a half·muk 
and If a ttL cannoL be found here. the sub· 
Ject. will be asked to co La the full racetJieee 
racttralorL CA 1mall percentaeo of UHra will 
not. be able to wear any half·muk.l 

~. Ttte more comfortable racculeces are re· 
corded: lhe moaa. comfortable mask Ia 
<lonnecl and 1110m at leaat II••• mtnufn to 
auua conllorL. AasLILAnce In aueastn1 cont• 
fort. can be 1tven by dlacnaslna Lhe tlalnla In 
It belOW. If lht teaL IUbjCCt. IS noL familiar 
wllh uslna a ll&rUcutar respirator. he 1hall 
be cUrccLed lo don the anaatc 1evera1 limes 
and lo adJust Lhe strapa each lime. so that 
he becomes adepL aL sc:tunc prouc:r tension 
on Lhe aLrapa. 

8. Assessment of comfort shall lnchu.le rc· 
vlewlnc Lhe followlnl 11011111 IIIII II th11 lCSL 
sub Ieee 
• Chin property Placed. 
• Poaltlonlnl ol mulL on nose. 
• Strap tension. 
• PlL acrosa noH brtdce. 
• Room for aafety rtasaea. 
• Olltance from nose to chin. 
• Room to talk. 
• Tendency to allp. 
• Cheeka filled ou&.. 
• Self·obaervauon In mirror. 
• Adequate Ume lor &ut:urnent.. 

7. T111 test aublec&. snail conduct the c:c 
venuonal necauve anu pasl11ve·urr11ure 
checkS 1e.1. 1o:e ANSI 7.11.2·11111UI. lli:lo 
conuucllnc Lhe ne11aUve· or IIOMllve·or• 
sure cllecu. Lhe lllblecL 1hall bo: told 
"SC&L" hla mull by tiPI&iiY IROYIIIK lhe 1\1 
stde·LO·&It.le ant.l up and dowu. laklnc a l• 
deep breaths. 

8. The teat. aublecL ll now ready for 
tesUne. 

9. Aller Dualn1 Ute IlL teaL, I he lCSL ao. 
Jr:cL ahall be queauoned acaua ro~~::~ra11n1 l 
comfort of the respirator. U IL has uecor 
uncomfortable. anot.her model uf ro:spuat 
shall be tried. 

10. 1'he etnotoyee ahall be 11ven the c 
('IOrlUnlty lO ICieCL & &JIIferenL laO:I'IliO:C:e &; 
be retested II durtnc Ull llrlll lwn weeka 
on·the·lob wear Lhe cho .. n I ac:o·au~:ce t 
COR\el UIIICCetJlably UftCOIII(OrlAbll:. 

c. Ftt lea&. 
I. T110 flL lCIL chamber lhl\ll Ill' Sllbala 

llally ahnllar to a clear IS calion olrmn lin 
sua,Jended lnvened over a 2· rno~ •llamel 
frame. so lhat Ute Lop ol cha1nbcr ts abOut 
Inches above the Lest anblccl·s 1 ... a11. T 
Inside too center or the chamber :;11all II& 
& small hook allacltld. 

l. l:ach reaplrator used for the IIIL1n1 a. 
IlL teaL1n1 ahall be equipped wu 11 or1a' 
vaPOr c:artrtctcca or oUer &JrOI«IIun a~ah 
or1anlc vapors. ·rite cartrtlltra'll ur m'" 
shall be c11ancld aL leut. weekly, 

3. After sctecLin1. donntn1. n.1111 aarope• 
ad lllatlne a respirator hlnuwU. 1 ho• 1 "st 11 
Ject ahall wear IL to Ute rtt lt·••ln~r rou. 
1'hla roona ahall be aeparate rrnm 1 he roc 
use&J for odor threshold acrc:enlnK 11.1u1 rr.at 
rft\ar ar.lecllon. an&J &hall be wrll Yt·ntllalc 
u by an eahauaa. tan or tab huua. lu preve 
~enerat roon1 conLamlnauon. 

4. A COllY of the fuiiOWIIII It'll ucrcla 
and rainbow tor equally eii«U\'el lllt.Sia 
shall be Laped Lo Lha lnaldo ul lho: lt 
ch&R\bcr: 

Til& &zeteiiCI 
I. Normal breathtn1. 
II. Deep breattatn1. De certain brc:tllla a 

t.!.ccp and revulor. 
Ill. 1'urntne head from ahle·ln·shle. llc c 

lain IIIOVelnent IS COIRPICie. Ah:rt I ho: l 
sublecL not 10 bump the res11lrlt.lor on 1 

shoulders. llave lhe test subjec·L lull. 
when his head Ia aL ellher aide. 

tv. Nuddtnc head up.and·do~&·n. Oe certa 
moUona·are complete and llllll.le n.huut. CVl 

second. Alert the LeaL aublecL not "'""" 1 
reaplralor on Ute chn&. llave lhe h·sL 11 
Ject Inhale when hll head ll In lhe tully · 
11oalllon. · 

v. 1'allltnc. Talk aloud an&J atowly tur ae 
eral 1nlnutc1. l'he followtne •••raera11h 
called the Ralnllow Pa.uaee. ltratlhtll It w 
result In a wide ran1e of lllclal nm•c•nent 
and thua be uselul Lo aaUafl' lhls requlc 
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mr.nt. Allemattve II!Lllli&US which serve the 
... am: puroose may al:ao Ln.: mii:U. 

.RattliiOID Pauaoc 
When the aunll"hL urllu:a ralndropa tn 

the: "". theY acL like a prt:un anci form a 
r .. ant.uw. The ratnbow 1:. & utvtston of white 
lti!OhL Into many Dt:aullhal colon. These take 
uu: :ohauM of a 10111 ruunu &rch, with tu 
p.ath hl~jill above. anu ltll two .:nd:o apparent· 
I)' tn:vond Ule nortzon. Theta: Ill. accorcunc 
tu h·""""· a bolllnc 110t of "utd aL one enci. 
l'cot•lo.: tool!.. buL no one ever llnl.la IL. When 
" auaua tuolr.a for •umc:thlnll bo.:yund reacn. 
hla. lrh:nda aay he Ia looiLIIIII lor the pot ol 
.,;ul.& IlL tha and ol Uaa rlllll"""'· 

,.1. Hcuanal breathlnc. 
~. lo:.U:h taL aubJccL llhall wear Ida resplra· 

tnr lur al leuL 10 anlnlall:s tn:fore atarunc 
the ht tnL 

11. "'""' entertnc the teaL chamber. the 
to::.L a.uut .. -cL ahall be: 11vcn a 4 Inch bY 6 lncn 
t•lc:a:e ul uaper towel or otho.:r poroua abaorO• 
a·ut a.tu111e ply mata:rlal. foldo:d In half and 
.... o:th:d wiU\ three-quarters uf one cc of pure 
1 AA. The teaL aublvcL :.hall hanc Ull weL 
,.., .. ,.1 un the hooll. aL thv hill uf the chatn• 
h•·r. 

i. Alluw Lwo minutes for lhe IAA teat con· 
ro·nlrllllun to ba r.:achecl bvlure otar\lnc the 
Cit· h·~t "aerclaea. ·r111a wuuld bv an IIIProprl• 
~•.: ttmo: to tall!. with tho: to::.L IIUblcct. to o:a• 
pt .. tn 1 he Ill lc:ll. the tmtluruncc: of hiS co• 
.:ll•cn•llun, the purpoac lor the head eaer· 
~,,.,.,, ur to dcmoll:itrate 10nu.: of lhe exer· 
CI:04'll, 

~. r:ach exercise described In No. 4 above 
s\t;lll 11o: performed for aL leut. one minute. 

!.1. If aaL any lime durtnc Ute teat. lhl sub• 
Jo·•·L ah:h:cta the banana·llke odur of lAA, he 
:oh;lll ~utcklY exit. from the test c11am0er 
;~nol h:an Ute \esL area to avuld olfactory Ia• 
1111110:. 

111. Upon retumlnc to the selection room. 
the :oubl .. -cL ahall remove the rea1alrator. 
rnovat the odor aensttlvllY to: .. t. ••:lucL and 
tmt un •nother reaptr&tor. return to the teaL 
chamiM:r. etc. The procna conttn11ea until a 
fO::OIIIrlll&lr lhaL fiLl well hill Uo:ell fUIIIIci. 
~hu11hl the 04or aenatUvllY test be failed. 
1111.: •ullh:CL &hall Will\ abOIIL ~ mllllllell 
l>.,furo.: ro:tntlnc. Odor •o:na.ttlviiY will ttaual· 
ly tunc returned by Utlallme. 

II. lf a penon cannot ue lilted wllh the 
'"'"l·llun of haU·nl»k n:aplrators. Include 
lull '"'·o:pt .. -ce moucla In the •o:t .. -ctlon proc· 
o::.a. Wh1•n a reautrator Is luamd thaL l)&a~~~:a 
tin: h·.,t. Ita eUiclency 11h&ll bo: uemunatrall.:d 
!ur 1 he aublect. bY havtnc him break Ute 
r. .. ·.: :.o.:al and lake & breath before eatunc 
lh•• o·ha.mbcr. 

1 '!. When the teat aublccl lcavea the 
o:h~&mt..·r he ahall remove tile aatur&ted 
'""''"'· r.·tumln• It to Ute teaL cunductor. To 
l.o'l'tl llu: area frosn bccumlnc contaminated. 
I he 11:.•·•1 IOWala ah&ll bo: ILl: IlL Ill a Hlf·at:al• 
'"" II• II· '1'1\ere IS no al1nlllcant IAA concen· 

_;-:--:· -.:'.11 1' fY"=A'$P' ~ .,_ ... ~( .~ .. -.... .... . . .. . .. -· ~~ ...... ~ 
.......... # ·--• ...._.~.·--····..._ 
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traUon buildup In the tcsL chamoer from 
aubsequenL tcau • 

IJ. l'o:rliDN who nave succesafully puaed 
thiS Ill te:ot may be U~~lllllld the IIlia of lhe 
tcau:d respirator In aunn:~uherea with up 10 
10 Umea the Pl::L of airborne lead. In other 
word& Lhls IAA protocol may be used to 
U~~llln a tarotecuon factor no hlcher than 10 .• 

II. SACC:IIAIIN SOLUTION AUOIOL PIIOTOCOL 

A. Tule threshold acreentnc. 
1. nunhold acreentnc u well u IlL lu,. 

In• employees 11hall uac an encloaure about 
the head anu ahouldc:n that Ia approxhnall• 
lr 12 hu.:hc. In ulamatcr uy 14 lncla- tall 
with &L lo:UL tha: lrunt porLton clear and 
lltaL allows frt:tt movemamL of lhe head 
when a respirator Ill worn. An eneloaure sub­
atanUaUy Similar to the Jr.t hood uaembly 
of part. • P1" H and t•r U eomolned Ia ade­
quate. 

2. The teat. enclusure llltaU have a three• 
quaner Inch hole In front ot lhe tesL aubo 
Jec\'1 noae and n1outh area lo accommociate 
the neoull~r nozztu. 

l. '11•• enure a;crecnlnc and tesUn• pr­
dure ahall be expl&lm:u to tho: teat. aublec' 
tar lor to the conduct ol t ho:scrttenlnc teat. 

4. The teaL IIUbl.:ct. olu&ll uun the to:aL en· 
ctoauro:. For the ttara:ahohl scrt:o:ntnc Lea;t. he 
'hall bro:ath thruu111 his 1111"11 mouth with 
tOIIIIUI t:XIIInl.lc:U . 

~. Uslnc a Oo:VIIblss Model 40 Inhalation 
Medication H.:bull~t:r or .:qulvahmt. Ute test. 
conuuct.ur ahall ~urav tho: thrushold che~:& 
solullon Into Ute enclosure. ThiS nebulizer 
snau· be clearly marked to dilllln&ulah tt 
from tha: Ill t.::ot. aohallon no:buiW.:r. 

S. ,,. lhrcahold cho:cll. •olullon conaiSU of 
0.13 &ran .. of aodlun1 sacchartn. USP In 
water. ll can be pre11arcd by puLLinc 1 cc of 
t11e test. solution 1:~ct1 Cll below I In 100 cc ol 
waLer. 

'T. To produce the aero:101. the netmllur 
bulb 1:1 firmlY IQUc.."Ku a;o that. lt. coUapaa 
completelY then ro:lo.:u.u anu allowed to. 
lull, expand. 

4. Ten aqua:ncs are repeated rapidlY and 
then thu leaL .:.uulcct 101 &a.kt:IJ wllutho:r Lilt 
liaCCllarln C&ll be tU&t.:d. 

e. If lhc first re:liponae Ia necauve. ten 
more SQUe~~tes are r.:po:att:d rapidlY and the 
tesL aublceL Ia. a11aln aako:d whvllacr the uc· 
cnarln Ia tas&o:d. 

I o. U the aecond re:s110Nc: Ill neaatlve ten 
more aQue.:zcs aru rt:tlcato:d rapidlY anu the 
tcsL auoJcct Is acaln a:.ll.o:cl wlu:thcr 1111 sac· 
charln Ia taa.&.:d. 

11. 11111 &va.L conuuctor will lake note of 
the number of "'"""'~~~• rt:Qulrcd to elicit. a 
1 uta resllQnac. 

12. U the aaccharln Ia not tuled afler JO 
squeezes t::ilrta IH. the teal 1111bi"'CL may not. 
perform tho: uccharln IlL tellt. 
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13. U a LuLe resPOnse Is c:lleiLed. the lt!~L 
subjec:L shall be a.'ki!U LO \Rite noLe ol Lhc: 
tule lor rc:lerencc In Lhe IlL Lt:sL. 

14. CorrecL use of the nebulizer means 
that. lllltlroaunatcty I cc of liquid IS used GL a 
Lime In Ute nebulizer body. 

15. ·rhe nC!aullzer sttall be Lhorouehllf 
rlnaed In water. shaken ury. and reftlleu aL 
lc .. l each morntnc anu aiLernoon or aL lcuL 
every I our lloun. 

n. nc,oarator setecllon. 
ltesutraLors shall be sclcctcd u ucscrtbctl 

In u-cuon Ill above. eaee11L lhAL each n·stn· 
ralur shall be equlopeu wllh a pnrucu1:1Le 
lUter cRr&rlclle. 

C. t'tl LcSL.. 
1. The IlL lest. uses the aame enclosure uc· 

scribed In n l and 112 abuve · 
2. F.ach test. auutect. a11all wear his reKPira· 

tor fur aL leut. 10 mlnuLts before SLarLinl 
Lhl fltlCSL 
· 3. The lest. subJect. shall cion Lilt enclosure 

while wearlnc the rcsttlrator sclccletl In sec· 
lloll 1t. above. This resttlralor shall be ttrOP· 
C!rl7 atllusLed and equ11111ed wiLh a parllcu· 
late filter carLrld&e. 

4. The test. 1ublect. ntaY nuL eeL. urlnk 
<except. plain waLerl. or chew amn for IS 
mlnula before Ute test. 

S. 1t. 1econd OeVIIblu Model 411 Inhalation 
Medication tfebull:r.t"r or c•tulvalenL. Is used 
111 lttray U1e IlL teal anhollun lntu Lhe o:ncln· 
aure. Thla nebulizer ahall be clearly marltcd 
to dlsllnculah IL from Lhe scrccntna LllSL so· 
lutluu nebulizer. 

6. The IlL leal 101111 lun Is 11reparrd bY 
addlnc 83 crams of soulum snccharln Lo I 00 
cc of warm watr.r. 

'7. As before. Lhc teaL lublecL shRII breathe 
Lhr011111 Lhe Otten tnOUlll With lUIIIlUO ea• 
tcncied. 

1. The nebulizer Ia lnser\ed Into the hole 
In Lhe front. ol Lhe enclosure and \he Ill u:sL 
anllaUon 11 lttraycd h11o lhe enclosure and 
\Ill II\ Lest. auhollun Ia attravcct lnlu Lhc en· 
cloaure uslnc tho same Lcchnhtue a.. for the 
IaaLe thrcs11old screen InC and \he SJune 
ounuber ol 11111c~s required lo ellelt. a tillite 
rcsponac In lhe sercenh11. 1Sce U 10 above I. 

I. Aller tencraUon of \he aerosol Lhc leaL 
IUblt'C\ sltall be lnsLructcd Lo 11erforn1 the 
folluwlnl exercises for one minute each. 

I. Normal brnlhlnc. 
II. Oeep brcathlnc. De certain breaths are 

rttrfl ami rrvular. 
Ill. 1·urn1nc hcaca from llcle·LO·slde. lie ccr· 

lain n•ovcmcnL Is complete. lt.lr.rt. Lhe test. 
sublect. not. to bump the rcs$11raLor on U1e 
ahouhlen. llavc Lhe ti'!SL aublect. Inhale 
wt•en hla head Ia at e1U1er 11c1v. 

lv. Noddlnc head ust•amt·uuwn. Oe certain 
moLions are co1nplete. AlerL lhe tcsL suatecL 
not. Lo bump the respirator on the chest.. 
llave the lest. IUblect. Inhale when hla head 
In Lhc fully up pnslllon. 

v. ·ralklnc. Talk alnud and slowly for acv· 
cral mlnuLcs. The lollowlnl lt&ratfllllll Is 

cnlleu lhc Hnlnbow Pus•••· RI'IUIIIIII 11 wtll 
rcsuiL In a w~ole rnnte ol facial mu•o•nu•nll. 
11.nu lhus be m;elul \o 1aLlalll' Lilla ''"'"Ire· 
mcnL. Al\ernALtvc pn.uacea which sene Lhe 
SlliiiC PUfliOSC 1111\Y &ISO be UICU. 

/lalnbout Puaa" 
When the aunlllh\ aLrlkcs rnlndrno• In 

lhe atr. lhr.Y 1\CL like a JJtllm '"'u luron a 
rRinllow. The rnlnbow Is a ulvl.,.lnn ol whiLe 
lltthL Into rnanv beaullful colors. Thrsl' talte 
the shaue of " 10111 rounu arrh • ..-1uo lls 
l>lllh hhch abovt'. 1\lld ILl two encts "''''arenL· 
ly IJeyonu lhc horizon. There '"· ar.r.nrlltour 
ln h•lltmd. 11 holllnoc 110L of told 1\L une end. 
Pent•le lunlt. hut. no one ever llncts IL. When 
a rnan luuk.s lnr some\hlnl IJcyuuu his 
rcac11. his friends say 11e Ia looklnl lor \he 
poL of auld aL the end of \he rainbow. 

10. Every 30 secunda. Lhe aerMDI conccn· 
l rallon shall be replenished IL"Inc one· half 
the number nf squeeze u ln1Liall7 ICII. 

ll. 'rlu! lr~L snblecL shall su h1cllrale ~o 
lhe ll!~l cnmlnelor If aL any Lime durin& Lhe 
IlL Lt:aL Uoe tll."te of saccharin Ia dC'Irrtrtl. 

12. U the sac:charln Ia cleLect.L"tl the IlL Is 
ucetncd mosallsfaclor7 ancl a dlfh:renL resol· 
ralor shall be Lrled. 

I 3. Snrco:ssfut cumtolellon of Ute lest. pro· 
lncul shall allnw Lila use of lhe tcsLctl rt:st•t· 
rRLOr Ill eonlllmlnaLO:U llLiftOCIIht"rrs 1111 la 10 
limes the I'El. In oU1er worda "'~" torotocol 
may be u:u:u a.~t1n proLccllon lactors no 
llh:lu:r \111111 Len. 

Ill. IRRITAHT FUM& PIIOTUCOI. 

A. ttcstltrRI or ~rlr.cllon. 
uc .. llralors fthllll be selected u do•aerlbcd 

In section I U 1111nve. ellccot. Uta& eat:h rrsol· 
rntor shall be cquiJipea wiLh hl11h el flclency 
CllrLrhiiCS. 

n. FIL le~L. 
1. 1"hc test aubtect. shall he allowed to 

smell a wrak cunccntratlon uf I he lrrtLanL 
smolte 10 lnmlllarl1.e him wllh the charac· 
tcrlstlc ulinr uf CIIC:h. 

1. 1"he test. subtcc-L shall prntlerty •lon lhe 
rcsplralor scte~:tcu u above. and wc:ar IL fur 
aL leML 10 minutes before slarlllll the IlL 
lest.. 

3. The li'!~L conuuclor ahall review this 
protocol wiLh the li"SL subject. hl'!lnre Leslln&. 

4. The ~csL snblccL 1hall 11crfnrm the con· 
venllonnl postUve pressure 1\IIU ucaaLtve 
preuure IlL c:hccltJ. t'allure of r.llhcr check 
shall be cause Lo aelec' an allcrmue resptra· 
Lor. 

5. Urc11k both enus of a venlllallnn smoke 
lube eontalnlntr stannic OK7chlurluc. snelL as 
lhe MSA 1111rL No. 54tl. or r•tnlvalenL. 
A uac:h 11 short. lencLII of lnblnc tn one end 
of the smoke LJJIJe. lt.LLach the other end of 
Lhe smnkr. Lull•• to a low pre!'.'""" nlr pump 
scL Lo deliver :lUO mlllllllera per minute. 
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s. Advlsu tne tea' autalccL that the smolce 
can uu lrrltatlnl to uu: uyes t&n<l lnatrucL 
111111 tu lo.o:o:ll lila Cl'U CIOKU wlllh: IIIII t.:aL Ia 

stared aL 47 FR SH33. Ccc. l. 1012. wu va· 
cat""ti. etlecUvu June I. IOU. l·'or cumullance 
provbluna. 111:11 •D l''H 23116, June 6. 19154. 

p~:rformeu. 
7. 1'1n: test. conductor shall direct the 

streana uf lrrlt&nL smoke frum tnu tube to· 
warlill the lacueal area oC the to:~L :ilablccL. 
lie ~hall bu~&ln aL leuL 12 Inches from the 
racepao:cu ·and craduaiiY move to wlltlln one 
Inch. anuvlnl& around Ute whole llt:run.:tcr oC 
1 he eua.:olo.. 

11. 'l'hu followtnc exercises sh11ll be per• 
rormu•l wlulu the r~:saurator ~eat Is bclnC 
di,.IIO:IIIIl'tl U'll the amui.e. r:~ach ohall bu per• 
ruruwu lur one minute. 

1. Nuruml urea\1\lnw. 
11. 1 kt:ll urea\11111•· Uu certain uruaU1a are 

tleep ami rcvuler. 
Iii. 1'urnlnl head from slde·tO·alde. Be cer• 

taln mun:mcnL Ia complete. Ah:rL the tusL 
:mblct:t nuL to taump tht: respirator on the 
ahuuluurs. II ave teaL aublt:CL Inhale when hla 
hea,lla aL uiLher aide. 

1v. l'fudlllnl& head up-anu·down. De certain 
muUona aru complete. AlurL Lhe tc:~L llllbiCCL 
nuL tn bumP Lhe respirator on tilt: chest. 
llavt: thu t.:aL aubtect. lnltalt: when hla head 
hi In Lhll fullY UP paa&Uon. 

v. T;,li.lnl&-•lowlr and dlsUncUy, count. 
haa:kw~&roia from 100. 

~1. Nurmal breaLhlnc. 
u. If 1 hu lrrllan" amoke 11tudm:es an lnvol· 

illlll&rll n:llt:LIOII ICOUIIhl l)y Uu: tc~~ aubii:Ct. 
11111 tut cunuuctor anall lllOP the te~L. In 
1llh1 ca.>e the tested respirator 1:1 relucted 
""'''"'"''"'r respirator ahall be aeluctetl. 

Ill. ~:uo:h teaL' aubii:Ct 11~1111& I he :~molce 
1o::aL wuhuuL evidence oC a rupunae ahall be 
~lvun a ~··u~IUVILl' check of thu amolr.e from 
11111 a.uuv tube to dctt:nnlnc whuther hu 
ro:a.:ta ~~~ U111 amoke. l''alluru to uvolr.c a r•· 
•~N''""' aht&ll void the Ill tu:aL. 

11. tilt'''" 114. 01, Dl of this protocol shall 
Lit: '"'' lurnu:d In a locallun wllll exhaWIL 
~o:nulallun .uUictent to 11ruvcnt ~&cneral 
cunt~&mlnaUon of the te:~t1n11 an:a LIY the lr• 
rlllllll amuiOt:. 

1::. ltnttlraton auccesahlll'll tested bY the 
llrUIU&·ul maY be U.Ud In CUIILIIIIIInatl:li IL• 
muaphcrn up to ten Umca tilt: P~l- In 
ut hur wurtJs thll protocol mar be used LO 
a»lllll llfuL~:cUon factors not excuo:dlnll ten. 

l APtJrovuoJ by the Ortlce of Mana~&emenL 
;md lluJ~:et under conuot numucr 1211· 
uuu::1 
li3 &-'It ~JOO'J. Nov. 14. 1011. u aano:ndt:d at 
H l''lt ~H1. Jan. 21, 11110: H Pit H~6-t. Mar. 
ll. 1!110: t6 l''R 60331. A1111. 21. 1!119: H Jo'lt 
l.iUOil, Oct. 13, 1111: 44 Jo'lt dlll21. NOV. 30. 
IIJ11t; Ho ~·ll 31213, Mar :.13. IUIIU: 411 Jo'tt 
liU1U. ll""· II. 1011: 41 l''lt 61111. Nov. 12. 
lllll%: til I-'ll 9141. Mar. II, 11113: -tll Pit 11211. 
Apr. 30. 1!1141 
~IT""'"" NOTC At. 41 PR 23115. June 5, 

I !!114. 1 he admlnLILr&Uve >tay of 
I lltlU.10::6teM2MIIlCU) ami tEl. ll&rUallr 

l7" - ..... _ .... 



Negative Pressure Test. 7he wearer can perform this test by himself in 
the field. rt consists merely of closing off the inlet of the canister. 
cartridge{s), or filter(s) by covering with the palm(s) or replacing the 
seal(s), or squeezing the breathing tube so that it does not pass air; 
inhaling gently so that the facepiece collapses slightly; and holding 
the breath for 10 seconds. If the facepiece remains slightly collapsed 
and no inward leakage is detected. the respirator is probably tight 
enough. This test, of course, can be used only on respirators with 
tight-fitting facepieces. 

Positive Pressure Test. This test is similar to the negative pressure 
test. It is conducted by closing off the exhalation valve and exhaling 
gently into the facepiece. The fit is considered satisfactory if slight 
positive pressure can build up inside the facepiece without any evidence 
of outward leakage. 






